REMARKS 



I. Status of the Claims 

Claims 1-12 and 17-20 are pending. 

In the amendments presented above, claims 1, 3, 6, 8, 11 and 18-20 have been amended. 
No new matter is added by these amendments. 

II. Claim Objections 

Claims 1 and 10 were objected to. In the amendments above, claim 1 has been amended 
to recite "comprising the steps of." This amendment should overcome the objections. 

III. Claims 18 and 20 Meet the Enablement Requirement 

Applicant disagrees that claims 18 and 20 fail to meet the enablement requirement of § 
112, first paragraph. 

All of the various foods listed in claims 18 and 20 share a common element - namely, a 
sugary solution that can be made using methods such as those described in the specification. The 
sugar solution can be added to the various foods when they are produced using methods 
commonly known to the person of ordinary skill in the art. Specific examples are not required 
for each type of food to enable the person of ordinary skill in the art to use the floral containing 
sugary solution. All that is required to meet the enablement requirement is sufficient disclosure 
such that the person of ordinary skill in the art can make and use the claimed subject matter 
without undue experimentation. 

No objective evidence has been provided that undue experimentation would be required 
to make the various foods listed in the subject claims. Without presentation of objective 
evidence demonstrating that undue experimentation is required, the claims are presumed to meet 
the enablement requirement. 

If the presentation of such evidence, e.g., Wands factors, is forthcoming, then Applicant 
respectfully requests issuance of a non-final Office Action so that they may properly address 
such factors. 

In view of the above, the burden on the Patent Office to establish that the claims are not 
enabled has not been met. Thus, the rejection is improper and should be withdrawn. 
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IV. Claims 1-3, 6, 8, 11, and 18-20 are Definite 

Applicant traverses the indefiniteness rejection of claims 1-3, 6, 8 , 11 and 18-20. 

With particular reference to claim 1, with respect to the phrase "cultivated with 
cultivation techniques suitable for the production of material that can be intended for human 
nutrition," this phrase refers to the harvested flower material being suitable for human 
consumption. It is understood by the person of ordinary skill in the art, that cultivation 
techniques for plants intended for human consumption are bound by stricter safety requirements 
compared to cultivation techniques for ornamental plants, which in fact are not edible. In this 
context, the claimed subject matter limits the decorative flow material to be grown under those 
cultivation techniques suitable for the growth of plants to provide edible plants. As a 
consequence, the decorative flow material will contain little or no trace or residue of the plant 
protection products normally used in floriculture. 

Nonetheless, to provide a clearer claim, this phrase has been replaced with the phrase 
"cultivated with cultivation techniques suitable for the production of edible plant material." This 
amendment and these remarks should overcome the rejection. 

With reference to claim 2, the details regarding these farming techniques can be found in 
the specification, for example, at page 3, line 24 to page 7, line 11. When this disclosure is 
coupled with the knowledge of the person of ordinary skill in the art, the terms are clear and 
definite. 

In particular, organic agriculture is a production system that 

sustains the health of soils, ecosystems and people. It relies on ecological 
processes, biodiversity and cycles adapted to local conditions, rather than the use 
of inputs with adverse effects. Organic agriculture combines tradition, innovation 
and science to benefit the shared environment and promote fair relationships and a 
good quality of life for all involved. 

See International Federation of Organic Agriculture Movements, 
http://en.wikipedia.org/wikiOrganic_farming (attached as Exhibit A). Also see 
http:www/unikassel.de/fbll/fnt/download/frei/dII/IFOAM%20Standard.pdf for further 
information on the recognized standards applicable to organic agriculture (attached as Exhibit 
B). 
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With reference to claim 3, the expression "useful in the horticultural field" has been used 
to refer to any suitable and known technique used in the cultivation of fruits and vegetables. To 
clarify claim 3, claim 3 has been amended to recite "in the cultivation of fruits and vegetables." 
This amendment should overcome the rejection. 

With respect to the terms "late" and "early" in claim 6, these terms have been deleted. 
This amendment should overcome the rejection. 

The phrase "natural and/or non-natural" has been deleted from each of claims 8, 11 and 
19. This amendment should overcome the rejection. 

The phrase "fresh or seasoned cheese" has been amended to "cheese" in each of claims 
18 and 20. This amendment should overcome the rejection. 

In view of the above, the claims are clear and precise and meet the definiteness 
requirement. 

V. Claims 12 and 17-20 are Patentable over Emarkarvan 

Applicant traverses the rejection of claims 12 and 17-20 under § 102(b) over Emarkaryan 
(US 3,060,033). 

Emarkaryan is generally directed to a rose containing food additive consisting solely of 
whole petals of Rosa demascena trigintipetala Dieck and sugar. The additive is produced by a 
dry mixing process that does not use heat (Col. 1, line 39). Moreover, Emarkaryan goes to great 
lengths to describe a process that preserves intact rose petals. See Example 1 at page 1, Column 
2, lines 45-60. Thus, the resulting product in Emarkaryan would be expected to have intact rose 
petals and would not use heat. 

In stark contrast, the aqueous sugary solution of claim 12 is prepared by the addition of 
fragmented floral material to a sugary solution. The heat treatment in claim 12 differs from the 
process described in Emarkaryan, which makes sense given the aqueous nature of the solution as 
recited in claim 1. 

In addition to the above, the food additive of Emarkaryan can only be prepared starting 
from the very specific rose variety mentioned above, and the resulting additive is not suitable for 
pastries or other products that require heat treatment for their preparation (see Col. 3, lines 19- 
23). The rose additive of Emarkaryan is said to be suitable for use only in connection with jellies 
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or other solutions, whereas the aqueous solutions of claim 12 are suitable for preparations that 
involve harsher heat treatments. 

Thus, the product of claims 12 and 17-20 are different than those of Emarkaryan. 
Accordingly, the rejection is improper and should be withdrawn. 

VI. Claims 1-11 are Patentable over the Combination of Emarkaryan and Francis 

Applicant disagrees that claims 1-11 are obvious over Emarkaryan in view of Francis 
(Wiley Encyclopedia Food Sci. and Technol, Ed., Vol. 1-4, pp. 23-5-2321). 

As discussed above, the process and products of Emarkaryan differ markedly from those 
claimed in the instant application. Emarkaryan lacks a pasteurization step, is only suitable for 
the specific rose petals and sugar, and the petals are not fragmented. Where heat as being 
described in Emarkaryan (Example 4), the temperature differs from that used in claim 1. In 
particular, the heating temperature recited in the claims is below the boiling point of the solution, 
whereas in Example 4 of Emarkaryan, the heat is harsher and consists of two stages, both at or 
above the boiling point of the solution (above 100 ^C) as it pertains to the preparation of a jam 
and not a decorative flower sugary solution. 

Francis does not cure the deficiencies of Emarkaryan. In particular, even if the 
pasteurization of Francis is applied in Emarkaryan, all of the claim elements would not be 
present. Instead, a dry solution of whole rose petals and sugar would be pasteurized, which 
could result in caramelizing or burning of Emarkaryan' s dry solution. No aqueous solution that 
includes fragmented floral material would be present. 

In addition, there is no proper teaching or suggestion in Emarkaryan to look to Francis for 
pasteurization. Instead, at Col. 1, line 39 of Emarkaryan it is stated that the preparation requires 
no heat. In Col. 3, lines 16-24, Emarkaryan clearly describes that the solution does not tolerate 
extensive heating. Emarkaryan thus teaches away from using pasteurization. 

Another distinction between claim 1 and the combination of Emarkaryan and Francis are 
the improved and unexpected properties provided by the process of the claims. In particular, 
fragmenting of the floral material increases the exchange surface between the floral material and 
the sugary solution. The extraction of aromatic components continues after the pasteurization 
step into the resting period. The claimed process would provide an improved edible product 
than the product produced by Emarkaryan. 
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For the reasons provided above, claim 1 is patentable over the combination of 
Emarkaryan and Francis. Each of claims 2-11 depends directly or indirectly from claim 1 and is 
patentable over Emarkaryan and Francis for at least the same reasons. 

Accordingly, Applicant request withdrawal of the rejection. 

VII. Conclusion 

Applicant respectfully requests entry of the foregoing remarks to place the case in better 
condition for appeal. 

If this response is not considered timely filed and if a request for an extension of time is 
otherwise absent, Applicant hereby requests any necessary extension of time. If there is a fee 
occasioned by this response, including any extension fee, that is not covered by an 
accompanying payment, please charge any deficiency to Deposit Account No. 50/2762 (Ref. No. 
R2019-7701US). 



Bv: /Christopher R. Rhodes/ 

Christopher R. Rhodes, Reg. No. 47,022 

Attorney for Applicant 

LANDO & ANASTASI, LLP 

One Main Street 

Cambridge, MA 02142 

Telephone: 617-395-7000 

Facsimile: 617-395-7070 
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Organic farming 



From Wikipedia, the free encyclopedia 

Organic farming is a form of agricultute that relies on crop 
rotation, green manure, compost, biological pest control ^ and 
mechanical cultivation to maintain soil productivity and control 
pests, excluding or strictly limiting the use of synthetic fertilizers 
and synthetic pesticides, plant growth regulators, livestock feed 

additives, and genetically modified organisms.^^^ Since 1990, the 
maiket for organic products has grown at a rapid pace, to reach $46 
billion in 2007. This demand has driven a similar increase in 
organically managed farmland. Approximately 32,2 million 
hectares worldwide are now fanned organically, representing 

approximately 0.8 percent of total world fannland J^^ In addition, as 
of 2007 organic wild products are liai"vested on approximately 30 

million hectares 

Organic agricultural methods are internationally regulated and 
legally enforced by many nations, based in large part on the 
standards set by the International Fedeiation of Organic Agriculture 
Movements (IFOAM), an inteniationa! umbrella organization for 
organic organizations established in 1972, IFOAM defines the 
overarching goal of or ganic farming as follows: 

"Organic agriculture is a production system that sustains the health 
of soils, ecosystems and people. It relies on ecological processes, 
biodiversity and cycles adapted to local conditions, rather than the 
use of inputs with adverse effects. Organic agriculture combines 
tradition, innovation and science to benefit the shared environment 
and promote fair relationships and a good quality of life for all 
involved.," 

— Inlcmalional Federation of Organic Agriculture Movements^'' 1 
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History 

The organic movement began in the early 1930s and early 1940s as a reaction to agriculture's growing 
reliance on synthetic fertilizers. Artificial fertilizers had been created during the 18th century, initially 
with superphosphates and then ammonia derived fertilizers mass-produced using the Habei-Bosch 
process developed during World War L These early fertilizers were cheap, powerful, and easy to 
transport in bulk. Similar advances occurred in chemical pesticides in the 1940s, leading to the decade 
being refened to as the 'pesticide era' . 

Sir Albert Howard is widely considered to be the father of organic farming J^^ Further work was done 
by J L Rodale in the United States, Lady Eve Balfour in the United Kingdom, and many others across 
the world. 

As a percentage of total agricultural output, organic farming has remained tiny since its beginning. As 
environmental awareness and concern increased amongst the general population, the originally 
supply-driven movement became demand-driven. Premium prices from consumers and in some cases 
government subsidies attracted many farmers into converting. In the developing world, many farmers 
farm according to traditional methods which are comparable to organic farming but are not certified., 
In other cases, fanners in the developing world have converted for economic reasons As a 
proportion of total global agricultural output, organic output remains small, but it has been growing 
rapidly in many countries, notably in Europe. 

Much before the awareness about the Organic farming tlirough the movements began, there was a 
well developed Organic farming system in India. Ancient Indian texts describe the methods of 
Organic farming. This is being practiced even today in many of the villages in India,. Sanjeevan 

system is an example of such organic fanning method., 

Methods 

"An organic fann, properly speaking, is not one 
that uses certain methods and substances and 
avoids others; it is a farm whose structure is formed in imitation of the structure of a natural system 
tiiat lias the integrity, the independence and the benign dependence of an organism" 

— Wendell Berry, 'The Gift of Good L and" 
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Soil management 

Plants need nitrogen^ phosphorus, and potassium 
as well as micronutrients, but getting enough 
nitrogen, and particularly synclnonization so that 
plants get enough nitrogen at the right time (when 
plants need it most), is likely the greatest 
challenge for organic farmersJ^^ Crop rotation 
and green manure ("cover crops") help to provide 
nitrogen tluough legumes (more precisely, the 
Fabaceae family) which fix nitrogen from the 
atmosphere tlirough symbiosis with the bacteria 
rhizobia. Intercropping, wliich is sometimes used 
for insect and disease control, can also increase 
soil nutrients, but the competition between the 
legume and the crop can be problematic and 
wider spacing between crop rows is requiredJ-^^ 
Crop residues can be ploughed back into the soil, and different plants leave different amounts of 
nitrogen, potentially aiding synchronizationJ^^ Organic fanners also use animal manure (which must 
be composted), certain processed fertilizers such as seed meal and various mineral powders such as 
rock phosphate and greensand, a naturally occurring form of potash which provides potassium.. 
Altogether these methods help to control erosion. In some cases pH may need to be amended- Natural 
pH amemdments include lime and sulfur, but in the U. S. some synthetically compounds such as iron 
sulfate, aluminum sulfate, magnesium sulfate, and soluble boron products are allowed in organic 

farmingJ^^*^^ 

Mixed fanns with both livestock and crops can operate as ley farms, whereby the land gathers fertility 
tlirough growing nitrogen-fixing forage grasses such as white clover or alfalfa and grows cash crops 
or cereals when fertility is established.'^^] Fams without livestock ("stockless") may find it more 
difficult to maintain fertility, and may rely more on external inputs such as imported manure as well 
as grain legumes and green manures, although grain legumes may fix limited nitrogen because they 
are har-vested J^l Horticultural farms growing fruits and vegetables which operate in protected 
conditions are often even more reliant upon external inputs J^l 

Weed control 

After nutrient supply, weed control is the second priority for farmersJ^l Tecliniques for controlling 
weeds include handweeding, mulch, com gluten meal, a natural preemergence herbicide, flame, garlic 
and clove oil, borax, , pelargonic acid, table salt, solarization (which involves spreading clear plastic 
across the ground in hot weather for 4-6 weeks), vinegar, and various other' homemade remedies. 
•"^^"^^ One recent imiovation in rice farming is to introduce ducks and fish to wet paddy fields, which 
eat both weeds and insects 

Controlling other organisms 

Organisms aside from weeds which cause problems include athropods (e.g. insects, mites) and 
nematodes.. Fungi and bacteria can cause disease. 

Insect pests are a common problem, and insecticides, both non-organic and organic, are controversial 
due to their environmental and health effects.. One way to manage insects is to ignore them and focus 
on plant health, since plants can survive the loss of about a third of lead area before suffering severe 




Organic cultivation of mixed vegetables in Capay, 
California. Note the hedgerow in the background. 
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growth consequences. E^^-^^ To avoid using insecticides, one can select naturally-resistant plants, put 
bags around the plants, remove dying material such as leaves, ftuit, and diseased plants, covering 
plants with a solid baiiier C^row cover"), hosing, encouraging and releasing beneficial organisms and 
beneficial insects, planting companion plants and polycultures, various traps, sticky cards (wliich can 
also be used to assess insect prevalence), and season extension. Biological pest control uses natural 
predators to control pests„ Recommended beneficial insects include minute pirate bugs, big-eyed 
bugs, and to a lesser extent ladybugs (which tend to fly away), all of wliich eat a wide range of pests. 
Lacewings are also effective, but tend to fly away- Praying mantis tend to move slower and eat less 
heavily- Parasitoid wasps tend to be effective for their selected prey, but like all small insects can be 
less effective outdoors because the wind controls their movement Predatory mites are effective for 
controlling mites. t^J'^^"^^ 

Several of pesticides approved for organic use have been called green pesticides such as spinosad and 
neem- Generally, but not necessarily, organic pesticides are safer and more environmentally friendly 
than synthetic pesticides J^^'^^ The main tliree organic insecticides used are Bt (a bacterial toxin), 
pyretluum and rotenone. Surveys have found that fewer than 10% of organic farmers use tliese 
pesticides regularly; one survey found that only 5.3% of vegetable growers in California use rotenone 
while 1. 7% use pyretlnum (Lotter 2003:26). As of 2005, the controversial and highly toxic insecticide 
rotenone was theoretically approved for U.S. organic farmers, but no products had been reviewed by 
the Organic Materials Review Institute J^^l Nicotine sulfate may also be used;t^^^ although it breaks 
down quickly, it is extremely toxic, nearly as toxic as aldicarbJ^l'^^'* Less toxic but still effective 
organic insecticides include neem, spinosad, soaps, garlic, citrus oil, capsaicin (repellent), Bacillus 
popillae, Beaiivaria bassiana, and boric acid.t^^-^ Pesticides should be rotated to minimize pest 
resistance. 

The first disease control strategy involves keeping the area clean by removing diseased and dying 
plants and ensure that the plants are healthy by maintaining water and fertilization . f^^'^^^ Compost tea 
is sometimes promoted and can be effective,^^^! but there is concern over whether these are 
ineffective or even harmful J^^l Polycultures reduce the ability of disease to spread . Disease-resistant 
cuhivars can be purchased. Organic fungicide include the bacteria Bacillus subtilis. Bacillus puniiius, 
and Trichoderma harzianum which are mainly effective for diseases affecting roots. Bordeaux mix 
contains copper, which can be used as an organic fungicide in various forms. Sulfur is effective 
against fungus as well as some insects. Lime sulfur is also available, but can damage plants. 
Potassium and sodium bicarbonate are also effective against fxmgus. Some plant activators, which 
increase plants' defense systems,!^^"^! are considered organic although most are syntheticJ^^'^"^^ Other 
synthetic fungicides not generally allowed are classified as protectants and systemicsJ^^'^'^^"^'^ 

Standards 

Standards regulate production methods and in some cases final output for organic agriculture 
Standards may be voluntary or legislated. As early as the 1970s organic producers could be 
voluntarily certified by private associations. In the 1980s, govenmients began to produce organic 
production guidelines" Beginning in the 1990s, a trend toward legislation of standards began, most 
notably with the 1991 EU-Eco-regulation developed for European Union^^^^, which set standards for 
12 countries, and a 1993 UK program. The EU^s program was followed by a Japan program in 2001, 
and in 2002 the United States created the National Organic Program (NOP)J^^] As of 2007 over 60 
countries have regulations on organic farming {IFOAM 2007:1 1).. In 2005 IFOAM created the 
Principles of Organic Agricult-ure, an international guideline for certification criteria-^^^^ Typically the 
agencies do not certify individual farms, but rather accredit certification groups. 

Materials used in organic production and foods are tested independently by the Organic Materials 
Review Institute. 
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Composting 

Under USDA organic standards, manure must be subjected to proper tliemiophilic composting and 
allowed to reach a sterilizing temperature. If raw animal manure is used, 120 days must pass before 

tlie ciop is harvested.t^^^ 

Economics 

The economics of organic farming, a subfield of agricultural economics, encompasses the entire 
process and effects of organic fanning in teims of human society, including social costs, opportunity 
costs, unintended consequences, information asymmetries, and economies of scale. Although the 
scope of economics is broad, agricultural economics tends to focus on maximizing yields and 
efficiency at the fiatm level Mainstream economics takes an antliiopocentric approach to the value of 
the natural world: biodiversity, for example, is considered beneficial only to the extent that it is 
valued by people and increases profits,, Some governments such as the European Union subsidize 
organic farming, in lar ge part because these countries believe in the external benefits of reduced water 
use, reduced water contamination by pesticides and nutrients of organic farming, reduced soil erosion, 
reduced carbon emissions, increased biodiversity, and assorted other benefits. 

Organic farming is labor and knowledge-intensive whereas conventional farming is capital-intensive, 
requiring more energy and manufactured inputs . Organic farmers in California have cited marketing 
as their greatest obstacle J 

Geographic producer distribution 

The markets for organic products are strongest in North America and Europe, which as of 2001 are 
estimated to have $6 and $8 billion respectively of the $20 billion market (2003:6). However, as of 
2007 organic farmland is distributed across the globe. Austr alasia has 39% of the total organic 
faniiland with Austr alia's 1 1 .8 million hectares, but 97 percent of this land is sprawling rangeland 
(2007:35), which results in total sales of approximately 5% of US sales (2003:7). Europe has 23 
per cent of total organic farmland (6.9 million hectares), followed by Latin America with 19 percent 
(5.,8 million hectares).. Asia has 9.5 percent while North America has 7,2 percent. Africa has a mere 3 
percent. See also Organic farming by country. 

Besides Australia, the countries with the most organic area are Argentina (3..1 million hectares), 
China (23 million hectares), and tlie United States (1.6 million hectares). Much of Argentina's 
organic farmland is pasture, like that of Australia (2007:42), Italy, Spain, Germany, Brazil, Uruguay, 
and the UlC follow the United States by the amount of land managed organically (2007:26). 

Growth 

As of 2001, the estimated total market value of certified organic products was estimated to be $20 
billion. By 2002 this was $23 billion and by 2007 more than $46 billion according to Organic 
Monitor (Willer/Kilcher 2009). 

hi recent years both Europe (2007: 7,8 million hectares/European Union: 12 million hectares) and 
North America (2007: 2,2 million hectares) have experienced strong growth in organic farmland. 
However, this growth has occurred under different conditions. Wiiile the European Union has shifted 
agricultural subsidies to organic farmers in recognition of its enviroimiental benefits, the United 
States has taken a free market approach^^^l As a result, as of 2007 4 percent of the European Union's 
farmland was organically managed compared to just 0.6 percent of United States farmland 
(Willer/ICiicher 2009). 
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IFOAM's most recent edition of The World of Organic Agriculture: Statistics and Emerging 
Trends 2009 lists the countries which had the most hectares in 2007, The country with the most 
organic land is Australia with more than 12 million hectares, followed by Argentina, Brasil and the 
US. In total 32,2 million hectares were under organic management in 2007. For 1999 1 1 million 
hectares of or ganically managed land are reported (Willer/Kilcher 2009)- 

In recent years organic agriculture has grown tremendously Considering this rapid growth, it is 
witliin the nature of organic farming to keep it from becoming a large scale industrial business as 
conventional farming has become (Duram 183). Duram, Leslie.. Good Growing, Santa Cruz: Bison 
Books, 2005,. 

Productivity and profitability 

A 2006 study suggests that converted organic fanns have lower pre-harvest yields than their 
conventional counterparts in developed countries (92%) and that organic farms have higher pre- 
hai"vest yields than their low-intensity countei'pai1;s in developing countries (132%). The researcher 
attributes tliis to a relative lack of expensive fertilizers and pesticides in the developing world 
compared to the intensive, subsidy-driven farming of tlie developed world. Nonetheless, the 
researcher purposely avoids making the claim that organic methods routinely outperform green- 
revolution (conventional) methods J^^^ This study incoiporated a 1990 review of 205 crop 
comparisons which found that organic crops had 91% of conventional yields J^-^^ A major US survey 
published in 2001, analyzed results from 150 growing seasons for various crops and concluded that 
organic yields were 95-100% of conventional yields J"^^^ 

Lotter (2003:10) reports that repeated studies have found that organic farms withstand severe weather 
conditions better than conventional farms, sometimes yielding 70-90% more than conventional fanns 
during droughts. A 22~year farm trial study by Cornell University published in 2005 concluded that 
organic farming produces the same corn and soybean yields as conventional methods over the long- 
term averages, but consumed less energy and used zero pesticides. The results were attributed to 
lower yields in general but higher yields during drought years. t^^^ A study of 1,804 organic farms in 
Central America hit by Hurricane Mitch in 1998 found that the organic faims sustained the damage 
much better, retaining 20 to 40% more topsoil and smaller economic losses at highly significant 
levels than their neighbors J-^^^ 

On the other hand, a prominent 21 -year Swiss study found an average of 20% lower organic yields 
over conventional, along with 50% lower expenditure on fertilizer and energy, and 97% less 
pesticides. f A long-term study by U.S Department of Agriculture Agricultural Research Service 
(ARS) scientists concluded that, contrary to widespread belief, organic famiing can build up soil 
organic matter better than conventional no-till farming, which suggests long-tenn yield benefits fi"om 
organic farming, f^^^ An 18-year study of organic methods on nutrient-depleted soil concluded that 
conventional methods were superior for soil fertility and yield in a cold-temperate climate, arguing 
that much of the benefits from organic farming are derived from imported materials which could not 
be regarded as "self-sustaining"J^^^ 

Wliile organic farms have lower yields, organic methods require no synthetic fertilizer and pesticides. 
The decreased cost on those inputs, along with the premiums which consumer s pay for organic 
produce, create higher profits for organic farmers. Organic farms have been consistently found to be 
as or more profitable than conventional farms with premiums included, but without premiums 
profitability is mixed (Lotter 2003:11). Welsh (1999) reports that organic farmers are more profitable 
in the drier states of the United States, likely due to their superior drought performanceJ^^l 

In 2008 the UN Environmental Programme (UNEP) and UN Conference on Trade and Development 
(UNCTAD) issued a report which stated that "organic agriculture can be more conducive to food 
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security in Africa than most conventional production systems, and that it is more likely to be 
sustainable in the long-tenii" jhe lepoit assessed 1 14 projects in 24 African countries, finding 
that "yields had moie than doubled where organic, or neai-organic practices had been used" and that 
soil fertility and drought resistance improvedJ^*^ 

In 2009, a review concluded that organic production was moxe profitable in Wisconsin, when 
including price premiums J^^^ 

Macroeconomic innipact 

Organic methods often require more labor, t^^^ providing rural jobs but increasing costs to uiban 
consunieis. 

Motivations 

Agriculture in general imposes external costs upon society tlirough pesticides, nutrient iimoff, 
excessive water usage, and assorted other pr oblems. As organic methods minimize some of these 
factors, organic farming is believed to impose fewer external costs upon society J'^^^^ A 2000 
assessment of agriculture in the UK determined total external costs costs for 1996 of 2343 million 
British pounds or 208 pounds per hectare A 2005 analysis of these costs in the USA concluded 
that cropland imposes approximately 5 to 16 billion dollars ($30 to $96 per hectare), while livestock 
production imposes 714 million doUarsJ^^l Both studies concluded that more should be done to 
internalize external costs, and neither included subsidies in their analysis, but noted that subsidies also 
influence the cost of agriculture to society. Both focused on purely fiscal impacts™ The 2000 review 
included reported pesticide poisonings but did not include speculative cJn onic effects of pesticides, 
and the 2004 review relied on a 1992 estimate of the total impact of pesticides. 

Pesticides 

Some pesticides may damage human health with direct exposure and the environment, and most 
organic farms use less pesticides than conventional farms. The main three pesticides used in organic 
farming are Bt (a bacterial toxin), pyretlirum, rotenone, copper and sulphur t^^l Surveys have found 
that fewer than 10% of organic farmers use these pesticides regularly; one survey found that only 
5. 3% of vegetable growers in California use rotenone while 1 .7% use pyrethrum {Lotter 2003:26). 
Reduction and elimination of chemical pesticide use is technologically challenging J-^^^ Few organic 
farms manage to eliminate the use of pesticides entirely f^^^; organic pesticides are often used to 
complement other pest control strategies. 

Pesticide runoff is one of the most significant effects of pesticide use., The USD A Natural Resources 
Consei-vation Service tracks the environmental risk posed by pesticide water contamination from 
farms, and its conclusion has been that "the Nation's pesticide policies during the last twenty six years 
have succeeded in reducing overall environmental risk, in spite of slight increases in area planted and 
weight of pesticides applied. Nevertheless, there are still areas of the countiy where there is no 
evidence of progress, and areas where risk levels for protection of drinking water, fish, algae and 

crustaceans remain high"..^"*^^ 

Pest resistant genetically modified crops have been proposed as an alternative to pesticide use, 
however concerns over the safety and the long tenn benefits of genetically modified food, result in 
the genetic modification being widely opposed in the organic farming movement J^l 

Food quality and safety 
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Organic food is widely believed by the lay public to be healtliier than conventional foodj"*^] altliough 
the research is inconclusiveJ"^^] Animals fed organic diets appear to have slightly better health and 
reproductive performance, but similar tests in humans have not been performed. In some vegetables 
and cereals there is a lower concentration of protein, but it is of higher-quality ,, Nutrients appear to be 
similar with the exception of a trend towards slightly higher vitamin C in organic foodJ^^^l 

Only tentative conclusions can be drawn on the relative safety of organic food. Organic produce is 
likely to have less agrochemical residues, but these residues are generally below the acceptable daily 
intake and their health impact is questionable.f'^^^ Organic food also appears to have lower nitiate 
concentrations, but the health impact of nitrates is debated. Both organic and conventional food are 
expected to have similar concentrations of persistent organic pollutants and heavy metals. Data is 
limited on natural plant pesticides and their health effects, as well as the relative risks fiom bacterial 

pathogensJ"*^] 

Concerns have been raised that the higher expense of organic food (ranging from 45 to 200%) could 
limit the recommended consumption of 5 sei"vings per day of vegetables and fruits, which are kjiown 
to improve healtli and reduce cancer regardless of whether they are organic or conventional, ^"^^^ 

Two studies have found that children fed organic diets experienced significantly lower 
organophosphorus pesticide exposure than children fed conventional diets J'^^^!^'*'*! Although the 
researchers did not collect health outcome data in this study, they concluded "it is intuitive to assume 
that cliildren whose diets consist of organic food items would have a lower probability of neurologic 
health risks". A 2007 study found that consumption of organic milk is associated with a decrease in ^ 
risk for eczema, although no comparable benefit was found for organic ftiiits, vegetables, or meat,!"^^^ 

Extensive scientific research is being carried out in Switzerland at over 200 faiTUS to detemiine 
differences in the quality of organic food products compared to conventional in addition to other tests. 
The FiBL Institute has been investigating the differences at over 200 fanns.. It states that ''organic 
products stand out as having higher levels of secondary plant compounds and vitamin C. In the case 
of milk and meat, the fatty acid profile is often better from a nutritional point of view. As far as 
carbohydrates and minerals, organic products are no different from conventional products. However, 
in regard to undesirables such as nitrate and pesticide residues, organic products have a clear 
advantageJ"^^] A £12m EU-funded investigation into the difference between organic and ordinaiy 
farming published in 2007 found that organic foods have more nutritional value , E'*'^] A recent study 
found that organically grown produce has double the flavonoids, an important antioxidant t"^^]. A 
2007 study found that organically grown kiwifruit had more antioxidants than conventional kiwifruit, 
[49] 



Genetically modified organisms 

A key characteristic of organic farming is rejection of genetically engineered products, including 
plants and animals. On October 19, 1998, participants at IFOAM's 12th Scientific Conference issued 
tlie Mar del Plata Declaration, where more than 600 delegates from over 60 countries voted 
unanimously to exclude the use of genetically modified organisms in food production and agriculture. 
From this point, it became widely recognized that GMOs are categorically excluded from organic 
farming. 

Although opposition to the use of any tr ansgenic teclinologies in organic fanning is strong, 
agricultural researchers Luis Herrera-Estrella and Ariel Alvarez-Morales continue to advocate 
integration of transgenic technologies into or ganic farming as the optimal means to sustainable 
agriculture, particularly in the developing worldJ^^J Similarly, some organic farmers question the 
rationale behind the ban on the use of genetically engineered seed because they see it a biological 
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tecliiiology consistent with organic principles ^^^^ 

Although GMOs are excluded from use in organic farming, there is concern that the pollen from 
genetically modified crops is increasingly contaminating organic and heirloom genetics making it 
difficult, if not impossible, to keep these genetics from entering the organic food supply. Intemational 
trade restrictions limit the availability GMOs to certain countries. 

The actual dangers that genetic modification could pose to the environment or, supposedly, individual 
health, are hotly contended. See GM food controversy.. 

Soil conservation 

In Dirf The Erosion oj Civilizations, geomoiphologist David Montgomery outlines a coming crisis 
from soil erosion. Agriculture relies on roughly one meter of topsoil, and that is being depleted ten 
times faster than it is being replaced. f^^l No-till farming, v/hich some claim depends upon pesticides, 
is regarded as one way to minimize erosion. However, a recent study by the USDA's Agricultural 
Research Service has found that manure applications in organic farming are better at building up the 
soil than no-till despite tillage J^^lt^'*^ 

Climate change 

In The Organic Answer to Climate Change, Anthony Meleca argues that organic agriculture — with 
its emphasis on closed nutrient cycles, biodiversity, and effective soil management — has the 
capacity to mitigate and even rever se the effects of climate change, 1^^^^ 

According to the Rodale Institute, which has been comparing organic agricultural systems and 
conventional systems since 1981, organic agriculture also can be used to mitigate global warming by 
decreasing fossil fuel emissions and sequestering carbon in the soil. The elimination of synthetic 
nitrogen in organic systems decreases fossil fuel consumption by 33 percent (LaSalle)and carbon 
sequestr ation takes C02 out of the atmosphere by putting it in the soil in tlie form of or ganic matter 
which is often lost in conventionally managed soils. Carbon sequestration occurs at especially high 
levels in organic no-till managed soil according to the Rodale Institute. 

Nutrient leaching 

Excess nutrients in lakes, rivers, and groundwater can cause algal blooms, eutrophication, and 
subsequent dead zones, In addition, nitrates are harmful to aquatic organisms by tliemselves. The 
main contributor to this pollution is nitrate fertilizers whose use is expected to "double or almost 
triple by 2050'V,[^^^ Researchers at the United States National Academy of Sciences found that that 
organically fertilizing fields "significantly [reduces] hannful nitrate leaching" over conventionally 
fertilized fields: "annual nitrate leaching was 4,4-5 .6 times higher in conventional plots tlian organic 

plots" 

Scientists believe that the large dead zone in the Gulf of Mexico is caused in large part by agricultural 
pollution: a combination of fertilizer runoff and livestock manure runoff A study by the United States 
Geological Survey (USGS) found that over half of the nitrogen released into the Gulf comes from 
agriculture. The economic cost of this for fisher men may be large, as they must travel far from the 

coast to find fishJ^^l 

At the 2000 IFOAM Conference, researchers presented a study of nitrogen leaching into the Danube 
River, They found that nitrogen runoff was substantially lower among organic fiarms and suggested 
that the external cost could be internalized by charging 1 euro per kg of nitrogen released.t^^l 
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A 2005 study found a strong link between agiicultural runoff and algae blooms in California., t^^^ 
Biodiversity 

A wide range of organisms benefit from organic farming, but it is unclear whether organic methods 
confer greater benefits than integrated agri-environmental conventionai programs. ^^^^ Nearly all non- 
crop, naturally-occurring species obsei^ed in comparative farm land practice studies show a 
preference in organic farming both by population and richness. ^^^^ [63] Spanning all associated 
species, there is an average of 30% more on organic farms versus conventional farming methods. ^^^^^ 
Birds, butterflies, soil microbes, beetles, earthworBis, spiders, vegetation, and mammals are 
particularly affected. Organic crops use little or no herbicides and pesticides and thus biodiversity 
fitness and population density benefit.. I^'^l Many weed species attract beneficial insects that improve 
soil qualities and forage on weed pests J^^^ Soil-bound organisms often benefit because of increased 
bacteria populations due to natural fertilizer spread such as manure, while experiencing reduced 
intake of herbicides and pesticides commonly associated with conventional faiming methods. ^^^^^ 
Increased biodiversity, especially from soil microbes such as mycorhizzae, have been proposed as an 
explanation for the high yields experienced by some organic plots, especially in light of the 
difierences seen in a 21 -year comparison of organic and control fields J^^^ 

The level of biodiversity that can be yielded fiom organic fanning provides a natural capital to 
humans. Species found in most organic farms provides a means of agricultural sustainability by 
reducing amount of human input (e„g.. fertilizers, pesticides) ^^^^ . Farmers that produce with organic 
methods reduce risk of poor yields by promoting biodiversity. Common game birds such as the ring- 
necked pheasant and the northern bobwhite often reside in agriculture landscapes, and are a natural 
capital yielded from Wgh demands of recreational hunting. Because bird species richness and 
population are typically higher on organic farm systems, promoting biodiversity can be seen as 
logical and economical 

Biological research on soil and soil organisms has proven beneficial to the system of organic faiming. 
Varieties of bacteria and firngi break down chemicals, plant matter and animal waste into productive 
soil nutrients, hi turn, the producer benefits by healthier yields and more arable soil for future crops, 
E<59] Furthermore, a 21 -year study was conducted testing the effects of organic soil matter and its 
relationship to soil quality and yield. Controls included actively managed soil with varying levels of 
manure, compared to a plot with no manure input. After the study conunenced, there was 
significantly lower yields on the control plot when compared to the fields with manure. The 
concluded reason was an increased soil microbe community in the manm-e fields, providing a 

healthier, more arable soil systemi^^' 

Sales and marketing 

Organic fanners report that marketing and distribution are difficult obstacles. Most of organic sales 
are concentrated in developed nations. These products are what economists call credence goods in 
tliat they rely on uncertain certification. As food prices rise, organic products may experience a 
decrease in quantity demanded . A 2008 survey by WSL Strategic Retail found that interest in organic 
products had dropped since 2006, and that 42% of Americans polled don't trust organic produce. The 
Haitman Group reports that 69% of Americans claim to occasionally buy organic products, down 
from 73% in 2005. The Hartman Group says that people may be substituting local produce for 

organic produce, ^^^^ 
Distributors 
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In the United States, 75% of organic farms are smaller than 2.5 hectaies and in California .2% of the 
farms account for over half of the sales (Letter 2003:4) Groups of small farms join together in 
coopeiatives such as Organic Valley, Inc. to market their goods more effectively. 

Over the past twenty years, however, most of these cooperative distributors have merged or been 
bought out. Rural sociologist Philip H. Howard has researched the structure and transformation of the 
organic industry in the United States. He claims that in 1 982 there were 28 consumer cooperative 
distributors but as of 2007 there are only 3, and he has created a graphic displaying the consolidation. 

J His research shows tliat most of these small cooperatives have been absorbed into large 
multinational corporations such as General Mills, Heinz, ConAgra, Kellogg, and assorted other 
brands. This consolidation has raised concerns among consumers and journalists of potential fraud 
and degradation in standards, Most of these large corporations sell their organic products tlirough 

subsidiaries, allowing them to keep their names off the labels J '^^^ 
Farmers* markets 

Price premiums are important for the profitability of small organic farrrrers, and so many sell directly 
to consumers in farmers* markets . In the United States the number of farmers' markets has grown 

from 1,755 in 1994 to 4,385 in 2006 J^^^ 

Capacity building 

Organic agriculture can contribute to meaningful socio-economic and ecologically sustainable 
development, especially in poorer countries f^^l On one hand, this is due to the application of organic 
principles, which means efficient management of local resources (e.g. local seed varieties, manure, 
etc«) and therefore cost-effectiveness. On the other hand, the market for organic products — at local 
and international level - has tremendous growth prospects and offers creative producers and exporters 
in the South excellent opportunities to improve their income and living conditions. 

Organic Agriculture is a very knowledge intensive production system . Therefore capacity building 
efforts play a centra! role in this regard. There are many efforts all around the world regarding the 
development of training material and the organization of training courses related to Organic 
Agriculture, Big parts of existing knowledge is still scattered and not easy accessible. Especially in 
Developing Countr ies tliis situation remains an important constraint for the growth of the organic 
sector,, 

For that reason, the hiternational Federation of Organic Agriculture Movements created an hiternet 
Training Platform whose objective is to become the global reference point for Organic Agriculture 
training tlirough free access to high quality training materials and training programs on Organic 
Agriculture„ In November 2007, tlie Training Platform hosted more than 1 70 free manuals and 75 
training opportunities. 

Controversy 

A number of critics contest the notion that organic agricultural systems are more friendly to the 
enviromiient and more sustainable than high-yielding farming systems. Among these critics are 
Norman Borlaug, father of the "green revolution," Nobel Peace Prize laureate, who asserts that 
organic farming practices can at most feed 4 billion people, after expanding cropland dramatically 

and destroying ecosystems in the process^^^^, and Prof A. TrewavasJ^^^ 

The debate has been summarized in an exchange between Trewavas and Lord P, Melchett, and 
published by a major supermarket, concerned about examining the issues. 
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One study ftom the Danish Environmental Protection Agency found that, area-for-area, organic farms 
of potatoes, sugar beet and seed grass pr oduce as little as half the output of conventional faniiing.l^^^ 

In 2008 a study from UN Environmental Programme concluded that organic methods greatly increase 

yields in Africa and f ^^l a review of over two hundred crop comparisons argued that organic farming 
could produce enough food per capita to sustain the current human population; the difference in 
yields between organic and non-organic methods were small, with non-organic methods resulting in 
slightly higher yields in developed areas and organic metliods resulting in slightly higher yields in 
developing areas J^^^^ 

That analysis has been severely criticised by Alex Avery, who contends that the review claimed many 
non-organic studies to be organic, misreported organic yields, made false comparisons between yields 
of organic and non-organic studies wliicli were not comparable, counted high organic yields several 
times by citing different papers which referenced the same data, and gave equal weight to studies 

from soui"ces which were not impartial and rigorous university studies^^^^, 

Urs Niggli, director of the FiBL Institute contends that the wave of newspaper articles like 'Organic 

food exposed' or The hypocrisy of organic faimers*^^^^ are a part of a global campaign against 
organic farming that take their arguments mostly from the book The truth about organic fanning*, by 

Alex Avery of the Hudson Institute, t^^^ 

In 1998, Dennis Avery of tlie Hudson Institute claimed the risk of E. coli infection was eight times 

higher when eating organic food rather than non-organic food, using the Center for Disease Control 
(CDC) as a source. When the CDC was contacted, it stated that there was no evidence for the claim.. 
[80][8I] j^-^^ js^^^^j York Times commented on Avery's attacks: "The attack on organic food by a well- 
financed research organization suggests that, though organic food accounts for only 1 percent of food 
sales in the United States, tlie conventional food industi7 is worried/'t^^^ 

Organic agriculture can reduce the level of negative externalities from (conventional) agriculture. 

Whether this is seen as private or public benefits depends upon the initial specification of property 

rights J^-^J However, it is clear that agriculture has been undervalued and underestimated as a means to 
combat global climate change. Soil carbon data recorded by The Rodale Institute show that 
regenerative organic agricultural practices are among the most effective strategies for mitigating C02 

emissions J^'*^ 

See also 

m Agroecology 

B Biodynamic agriculture 

m Certified Naturally Grown 

n Industrial agriculture 

m List of organic gardening and fanning topics 

» Motivations for organic agriculture 

a Organic food 

m Organic movement 

a Permaculture 

H Seasonal food 

n Sustainable agriculture 

a Wildculture 

a Organic Fanning Digest 

a Australian Organic Fanning and Gardening Society 



http://en-wikipedia.org/wiki/Organic_farming 



29/06/2009 



Organic famiing - Wikipedia, the free encyclopedia 



Page 13 of 17 



Citations 

L Directorate General for Agriculture and Rural Development of the European Commission | What is 

organic fanning 
2. ^ organic-world 

4, ^ "Definition of Organic Agriculture". IFOAM . 

http://www. ifoam .org/growing_organic/definitions/doa/index.htmL. Retrieved on 2008-09-30.. 

5, ^ Paul], John "China's Organic Revolution", iournai of Organic Systems (2007) 2 (1): 1-1 L, 

6, ^ http://wvvw .fao.org/DOCREP/ARTICLE/AGRIPPA/656_en01 ,.htm 

7 A 6 c e/ v/atson CA, Atkinson D, Gosling P, Jackson LR, Rayns FW. (2002)., ^'Managing soil fertility 
in organic farming systems". Soil Use and Management 18: 239-247. doi:10J I Il/j. 1475- 
2743 2002.tb00265 X. http://www3.interscience.wiley.com/joumal/119192119/abstract,. Retrieved on 
2009-05-29. Preprint with free full-text , 

g ^abcdefg It ij k Giilman J, (2008> The Truth About Organic Farming. Timber Press. 

9, How to feed the world By Laurent Belsie (February 20, 2003 edition) The Christian Science Monitor 

10. ^ Material fact sheets - rotenone. 

11. ^ Some Pesticides Permitted in Organic Gardening. 

12. ^ ScheuereH Si, Mahaffee WF (2004). "Compost tea as a container medium drench for suppressing 
seedling damping-off caused by Py thium" . Phytopathology 94 ( 1! ): 11 56-1 1 63 . 

doi; 1 0, 1 094/PH YTO,2004.94. 1 U H 56. 

13. ^ Brinton W et al (2004) "Compost teas: Microbial hygiene and quality in relation to method of 
preparation", Biodynamicr. 36-45, http://www. woodsend.org/pdf-fiIes/compost-tea~BD04R, pdf, 
Retrieved on 2009-04-15. 

14., ^ Effect of Plant Activators on Disease Resistance and Yield in Tomato and Canola. 
15, ^ Control Union World Group. EEC Regulation No. .2092/91 
16., ^ USDA NOP Program Standards. Accessed April 2, 2008 
1 7, ^ IFOAM. (2005). The IFOAM Norms 
1 8., ^ National Organic Program Regulations 

19, ^ Strochlic, R.; Sierra, L-, (2007) Conventional, Mixed, and "Deregistered'' Organic Farmers: Entry 
Barriers and Reasons for Exiting Organic Production in California,. California Institute for Rural Studies^ 

20, ^ Dimitri, C; Oberholtzer, L. (2006) EU and US Organic Markets Face Strong Demand Under Different 
Policies 

21 ,. ^ " Badgley, C. et al (2006). Organic agr iculture and the global food supply, description 

22. ^ Stanhill, G. (1990). The comparative productivity of organic agriculture. Agriculture, Ecosystems^ and 
Environment 30(1 -2): 1-26 

23. ^ The Information Bulletin of the Organic Farming Research Foundationaccessdate-.2005-12-1 8 

.24. ^ Lang, S. (2005), Organic farming produces same corn and soybeans yields, but consumes less energy 
and no pesticides, study finds Cornell University News Service. Accessed April 2, 2008 

25.. ^ HoU-Gimenez, E., (2000) Hurricane Mitch Reveals Benefits of Sustainable Farming Techniques . 
PANNA 

26.. ^ Maeder, P. et al (2002) Soil Fertility and Biodiversity in Organic Farming . Science v296^ , 1694-1697. 
Accessed April 2, .2008. 

27. ^ ARS (2007) Organic Farming Beats No-Till? 

28. ^ Kirchmann H et ah (2007)., Comparison of Long-Term Organic and Conventional Crop- Livestock 
Systems on a Previously Nutrient-Depleted Soil in Swd^n. Agronomy Jounml 99:960-972.. 

doi: 1 0.21 34/agronj2006.,0061 . 
29- The Economics of Organic Grain and Soybean Production in the Midwestern United States . 

30 ^ ^ UNEP-UNCTAD. (2008). Orgajiic Agriculture and Food Security in Africa. United Nations. Free 
full-text., 

3L ^ Howden D. Organic farming *could feed Africa'. The Independent. 

32. ^ Chavas JP et al (2009)., "Organic and Conventional Production Systems in the Wisconsin Integrated 
Cropping Systems Trial: .Agronomy Journal 101 (2): 288. 

http://agron.scijournals.Org/cgi/content/abstract/101/2/288. Retrieved on 2009-04-07., 

33 . ^ MoTison, .James. (2005). Survey and analysis of labor on organic farms in the UK and Republic of 
Ireland . [International Journal of Agricultural Sustainability](3):24-43 

34. ^ Marshall, G, (1 991 ). Review of Marketing and Agricultural Economics 59 (3); 285-296, 
http://ageconsearch. urn n.ed u/bitstream/ 1 .2390/ 1 /5903 0283 ,pdf 

35> ^ Pretty et al (2000). "An assessment of the total external costs of UK agriculture". Agricultural Systems 



http://en.wikipedia,org/wiki/Organic_famiing 



29/06/2009 



Organic farming - Wikipedia, the free encyclopedia 



Page 14 of 17 



65 (2): nS'-ne. doi:10.10]6/S0308-521X(00)00031-7, http://wvvw essex.ac uk/bs/staff/pretty/AgSyst% 
20pdf pdf 

36.. ^ Tegtmeier, E.M. ; Duffy, M.. (2005). "External Costs of Agricultural Production in the United States" 
The Earfhscan Reader hi Smtamahle Agnculture. 
http://wwvv.organicvaney.-coop/fileadmin/pdf/ag_costs_I.I AS2004.pdf 

37. ^ Beckerman, Janna, "Using Organic Fungicides". Planet "Natural. 
http://www.pianetnatuiaIxom/site/xdpy/kb/organiC"'flingicides.htnil Retrieved on 2009-02-05 , 

38. ^ Pesticides, agriculture and the environment(l 2/1 2/2005) Written by : Collective Scientific Expertise 
Unit, Connmunications Department / Unit : Collective Scientific Expertise Unit / Date of creation : 
19/01/2006 / Date of last update : 18/02/2009 

39 . ^ Tamm, L .; et al... "Assessment of the Socio-Economic Impact of Late Blight and State of the Art of 
Management in European Organic Potato Production Systems", http://wv^w.orgprints..org/2936/. 
Retrieved on 2009''02""05.^ 

40s ^ "Trends in t!ie Potential for Environmental Risk from Pesticide Loss from Farm Fields". USDA Natural 
Resources Conservation Service, http;//ww\v,nrcs. usda.gov/technical/land/pubs/pesttrend. html , Retrieved 
on 2007-09-29. 

4L Magkos F (2003). "Organic food: nutritious food or food for thought? A review of the evidence"., 

Memaffona! journal oj food sciences and nutrition 54 (5): 357-57L doi:l0..1080/09637480120092071 . 
42, ^ ^ '-^ ^ Magkos F (2006). "Organic Food: Buying More Safety or Just Peace of Mind? A Critical Review 

of the L iterature". Critical f eviews in food science and nutrition 46 (1): 23—56. 

doi : 1 0 J 080/1 04086904909 1 1 846. 
43- ^ Curl, C. L. et aL (March 2003).. study "Organophosphorous Pesticide Exposure of Urban and Suburban 

Preschool Children with Organic and Conventional Diets". Environmental Health Perspectives, 1 1 1(3). 

http://ehp.niehsjiih.gov/members/2003/5754/5754.pdf study. Retrieved on 2007-11 -03. 

44. ^ LUj Chensheng et al. (February 2006). "Organic Diets Significantly Lower Children's Exposure to 
Organophosphorus Pesticides" (PDF).. Environmental Health Perspectives 1 14(2)., 
http://www.ehponline.,org/members/.2005/84 18/84 18. pdf Retrieved on 2007-1 1-04. 

45. ^ Kummeling et al, "Consumption of organic foods and risk of atopic disease during the first 2 years of 
life in the Netherlands", British Journal of Nutrition (2007) 

46. ^ FiBL Food quality: Clear benefits of organic products 

47. ^[2] 

48- ^ Nutrition: Another Benefit Is Seen in Buying Organic Produce 

49. ^ A comparative study of composition and postharvest performance of organically and conventionally 
grown kiwifruits, ScienceDaily article 

50. ^ Luis Herrera-Estrelia, Ariel Alvarez-Moraies (April 2001 ). Genetically modified crops: hope for 
developing countr ies?. 2. The EMBO journal, pp 256-258. 

http://ww\v, nat.ure.com/emboT/journal/v2/n4/full/embor436. html. 
5L ^ Pamela Ronald, Raoul Admachak (April 2008), To??! or row's Table: Organic Fanning, Genetics and the 
Future of Food . Oxford University Press. http://www.ama20n.com/Tomorrov/s-Table-Organic-Farming- 
Genetics/dp/01 95301 757 

52, ^ Seattle PI (2008). The lowdown on topsoil: it's disappearing 

53, "No Shortcuts in Checking Soil Health", USDA ARS. 
http://www.ars..usda.gov/is/AR/archive/jul07/soil0707 htm.. Retrieved on 2007-10-02. 

54, ^ LaSalle, Tim J, and Paul Hepperly. Regenerative Organic Farming: A Solution to Global Warming. 
2008. Rodale Institute. 14 Feb, 2009 <http://www .rodaleinstitute,org//_Research_Paper-07_30_0S,pdf>. 
AND Hepperiy, PauL Jeff Moyer, and Dave Wilson, "Developments in Organic No-till Agriculture." 
Acres USA: The Voice of Eco-agriculture Sept 2008; 16-19. And Roberts, Paul, 'The End of Food: 
Investigating a Global Crisis " Interview with Acres USA. Acres USA: The Voice of Eco- Agriculture Oct. 
2008: 56-63 . 

55, ^ Meleca (2008). The Organic Answer to Climate Change . 

56, ^ "Forecasting Agriculturally Driven Global Climate Change" . 2006-03-21 .. 
http://wvvw..sciencemag org/cgi/content/abstract/292/55 1 5/281 ? 

ijkey=bbb4cf6e526430899ecae63af4bbd3 19d226922e&keytype2==tf_ipsecsha. Retrieved on 2007-09-30,, 
57.. ^ "Reduced nitrate leaching and enhanced dentrifier activity and efficiency in organically fertilized soils". 

Proceedings of the National Academy of Sciences. 2006-03-2 K 

http://www. pnas..org/cgi/content/full/103/12/4522?^B2. Retrieved on 2007-09-30. 
58. ^ Yoon, Carol Kaesuk (.January 20, 1 998). "A "Dead Zone" Grows in the Gulf of Mexico" . New York 

Times. http://query.nytimes..com/gsty full page, html? 

res=9B04El DDI 338F933A] 5752C0A96E958260&sec=&spon=&pagewanted=^2, Retrieved on 2007-1 1- 
04. 

59.. ^ "Environmental impact and macro-economic feasibility of organic agriculture in the Danube River 



http://en,.wildpedia,org/wiIci/Organic_fai7ning 



29/06/2009 



Organic farming - Wildpedia, the free encyclopedia 



Page 15 of 17 



Basin". Proceedings of the 13th International IFOAM Conference, p. 160-163. 2000. 
hltp://books.googlexom/books?id^2hdlIflvlhR8UC&pg===^PA160&lpg-PA]60& 
22environmentat4-impactH-andH-macro+economic^-feasibilily'^ofH-organic+agriculture% 
22&source=web&ots=iUVpmgroc7&sig=zS'NbPm2--Asz8LN2xZc3 ADmCPOOQ#PPA 1 62,M I . Retrieved 
on 2007-11-04., 

60. ^ Beman, M. (Marcli 2005). "Agricultural runoff fueis large phytopiankton blooms in vulnerable areas of 
the ocean^* (PDF)., Nafwe 25(2). http://yaquivalley, stanford.edu/pdf/NATURE__3_I0_05.pdf Retrieved 
on 2007-11-04. 

61 . ^ Hole DG et af (2005). *'Does organic farming benefit biodiversity?". Biological Comen^ation 111 (1): 
113-130. doi : 1 0. 1 0 1 6/j .biocon ,2004 .07,0 1 8,. http://www. botanischergartenxh/Organic/Hole-Organic- 

bi odi vers] iy-2004 pdf 

62. Hole et al.. 2006 

63. " * Gabriel and Tschanilke 2006 

64. ^ Bengtsson, Ahnstrom, and Weibull 2005 

65. ^ van Elsen 2006 

66. ^ Hole et ai. 2005 

67.. " ^ Fliefibach et al. 2006 
68.. ^ Perrings et al. 2006 

69, ^ Ingram 2007 

70, ^ CNN. Consumer' surveys show slipping interest in organic products, WSL Survey, The Hartman Group 
Organic Marketplace Reports. 

71 , ^ Howard, Phil. (2007) Organic Industry Graphics 
72., Corp Watch, (2004). Clouds on the Organic Horizon 

73., ^ Farmers' Market Growth 1994-2006 

74„ ^ "ICapacity Building Study 3: Organic Agriculture and Food Security in East Africa" (PDF).. University 

of Essex., http://www..unep"Unctad .org/cbtf/events/dsalaani2/Organic%20AgricuUiire%20and%20Food% 

20Secur ity%20in%20East%20Africa%20FlN AL%20May07 pdf 
75, ^ Andrew Leonard.. "Save the rain forest — boycott organic?". How The World Works. 

http://www. salon com/tech/htww/2006/1 2/1 1/borlaug/.. Retrieved on 2007-10-10. 
76.. ^ Anthony Trewavas (March 2001)., "Urban myths of organic fanning".. Nano e 410: 409-410.. 

http://www nature.com/nature/jounial/v4 1 0/n6827/full/41 0409a0.html. 
77 . ^ The Bichel Committee., 

78. ^ Avery, Alex (2007), ^^'Organic abundance' report: fatally flawed — Commentary", Renewable 
Aghctdna e and Food Sysfems (Cambridge: Cambridge University Press) 22 (4); 321-323, 
hltp://journals .Cambridge, org/action/display.Journal?3id-RAF 

79. ^ Bob Goldberg . "The Hypocr isy of Organic Fanners" . http://w\vw-agbioworld.org/biotech- 
info/arlicles/bio tech-art/hypocrisy, html.. Retrieved on 2007-10-10, 

80. ^ * " Wer hat die laengste Biochionase" (PDF)., Bio-aktuelL 
http://ww'W.bioaktuel1.ch/fileadmin/docuinents/ba/zeitschrift/aktuene_artikel/bioaktuell-2007"09-s^ 

81. ^ ^'Organic Produce Production and Food Safety"., UC Davis Cooperative Extension, 
http://vric..ucdavis edu/veginfo/foodsafety/organicproduce. htmk 

82. ^ Marian Burros. "EATING WELL; Anti-Organic, And Flawed"., 

http://query nytimes..cora/gstyfu]]page .htm]?res===9503EFD8 1 03 AF934A2575 1 C0A96F958260, Retrieved 
on 2007-12-14,, 

83. ^ New Zealand's Ministry of Agriculture and Forestry. "A Review of the Environmental/Public Good 
Costs and Benefits of Organic Farming and an Assessment of How Far These Can be Incorporated into 
Marketable Benefits", http://www.mafgovt.nz/mafnet/rural-nz/sustainable-resource-use/organic- 
production/organic-farming~in-nz/orgl00051itm. Retrieved on 2008-04-20.. 

84. ^ LaSalle, T. and P. Hepperly (.2008). Regenerative Organic Fanning: A Solution to Global Warming. 
Rodale Institute 

References 

tt Letter, D (2003) Organic Agriculture. Journal of Susiahiable Agricidftae 21 (4) 

■ Kuepper; George and Gegner , Lance. "Organic Crop Production Overview". ATTRA — National 

Sustainable Agriculture hi formation Service: August 2004. 
m Emsley, ,Iohn (April 2001). "Going One Better Than Nature" . Nature 410: 633-634. 

doi:10 J 038/35070632. 

n PaulU John (2006) . ^The Farm as Organism: The Foundational Idea of Organic Agriculture". Journal 



http://en..wikipedia..org/wiki/Organic_fianning 



29/06/2009 



Organic farming - Wikipedia, the free encyclopedia 



Page 16 of 17 



of Bio-Dynamics Tasmania S3: 14-18. http://orgpnnts.org/10138, 
m Smil, Vaclav (200! Enriching the Earth: Fritz Haber, Carl Bosch, and the Transformation of World 
Food. MIT Press. 

la van Elsen, T. , (2000) Species diversity as a task for organic agriculture in Europe . Agriculture, 

Ecosystems and Environment 77: 1 01 -1 09 
m Hole, D..G., Perkins, AJ , Wiison, J.D, Alexander, LH., Grice, P.V. and Evans, A.D. (2005). Does 

organic fanning benefit biodiversity? Biological Consei"vation 122: 1 13-130. 
u Gabriel, D., and Tsciianitke, T. (2007) Insect pollinated plants benefit from organic fanning., 

Agriculture, Ecosystems and Environment 1 18: 43-48 
m Bengtsston, )., Ahnstrom^ J ., WeibulK A,. (2005). The effects of organic agriculture on biodiversity 

and abundance: a meta-analysis. Journal of Applied Ecology 42: 261-269 
m Perriiigs et a),, (2006) Biodiversity in Agricultural Landscapes: Saving Natural Capital without Losing 

Interest. Conservation Biology 20: 263-264 
K Beecher N A., et al. (2002) Agroecology of Birds in Organic and Nonorganic Fannland, Conservation 

Biology 6: 1621-1630 

ii Brown^ R, W., 1999b. Margin/field interfaces and small mammals. Aspects of Applied Biology 54, 

203--210 

n Wickramasinghe, L P.., Harris, S , Jones, G., Vaugiian, N., 2003., Bat activity and species richness on 
organic and conventional farms: impact of agricultural intensification. Journal of Applied Ecology 40, 

984-993. 

9 Wheeler S A (2008) What influences agricultural professionals' views towards organic agriculture? 

Ecological Economics 65:145-154 
« Ingram M. (2007) Biology and Beyond: The Science of * 'Back to Nature" Farming in the United 

States. Annals of the Association of American Geographers 97:298-312 
n FlieBbach A,, Oberholzer H.,, Gunst L., and M^der P. ( 2006). Soil organic matter and biological soil 

quality indicators after 21 years of organic and conventional fanning. Agriculture, Ecosystems and 

Environnient 118: 273-284 
n Wilier; Helga and Kilcher Lukas (Eds.) (2009): The World of Organic Agriculture,. Statistics and 

Emerging Trends 2009 IFOAM, Bonn; FiBL, Frick; ITC, Geneva, More information is available at 

tlie organic world hompage 

Further reading 

■ Toinoirow's Table: Organic Farming, Genetics and the Future of Food., (2008), [4]. Oxford 
University Press. 

n Comniittee on the Role of Alternative Farming Methods in Modem Production Agiicultuie, 
National Research CounciL (1989). Alternative Agricidfure, National Academies Press, 

01 Gettehnan, Elizabeth (2006-08-1 1).. "Faimw^oikers to Fanners",. Mother Jones. 

http://\v\vwjnotherjones.com/nev/s/update/.2006/08/albaJitinL Retrieved on 2007-08-07, -An 
innovative program in California trains mostly immigrant workers how to succeed as organic 
farmers- 

H Julie Gutlmian, Agrarian Dreams: The Paradox of Organic Fanning in Califorma^ Berkeley 

and London: University of California Press, 2004, ISBN 978-0-520-24094-0 
a Alex Avery (2006) The Truth AboiH Organic Foods (Volume 7, Series J) Henderson 

Communications, L,L C. ISBN 0978895207 
B Lanipkin & PadeL (1994) . 77?^ Economics of Organic Fanning: An International Perspective . 

Guildford: CAB International ISBN 0-85198-911-X 
m Ableman, Michael (Apr il 1993). From the Good Earth: A Celebration of Growing Food 

Around the World.. MNA Books . ISBN 08 1 0925 1 76.. 
a Ableman, Michael (1998). On Good Land: The Autobiography of an Urban Farm. San 

Francisco: Chronicle Books. ISBN 08 11 819213. 
a OECD, (2003).. Organic Agricidture: Sustainability, Markets, and Policies. CABI International. 

Free fiill-text. 

External links 



http://en.wikipedia.,org/wiki/Orgamc_fiarming 



29/06/2009 



Organic farming - Wikipedia, the free encyclopedia 



Page 17 of 17 



B Organic Farming at the Open Directoiy Project 

a Organic Eprints Database of organic agr iculture research papers 

H Organic Farming - European Commission 

a National Sustainable Agriculture Information Service 

B Food and Agriculture Organization of the United Nations' Organic Agriculture Program 

a Organic Production and Organic Food: Information Access Tools. Identifies sources to research 

on organic agriculture topics from the Alternative Farming Systems Information Center, 

National Agricultural Library. 
B Journal of Organic Systems Journal of Organic Systems 
B Organic World homepage Information on organic agriculture worldwide, 
B Organic Europe homepage Information on organic agricultxae in Europe, including country 

reports, addresses and background information. 
B Teacliing Materials for Organic Farming in Afi ica Posters about organic farming from Uganda 
B Organic Agriculture Information fr om the eOrganic Community of Practice with extension - 

Information from America's Land Grant University System and Partners 

Retrieved from "http://en .wikipedia.org/wiki/Oiganic_farming" 
Categories: Organic farming j Sustainable technologies | Organic food 

Hidden categories: All articles with unsourced statements | Articles with unsourced statements from 
February 2009 

B This page was last modified on 28 June 2009 at 09:56, 

B Text is available under the Creative Commons Attribution/Share-Alike License; additional 

terms may apply. See Terms of Use for details. 

Wikipedia® is a registered trademark of the Wikimedia Foundation, Inc^^ a U .S. registered 501 
(c)(3) tax-deductible nonprofit charity. 



http://en.. wikipedia.org/wiki/Organic_farniing 



29/06/2009 



Exhibit B 



ft)' 



O 



to 

O 
O 



i 



:3 

CD 
2 



ISA (n 



3 



:3 
o 

2*. 
O" 

a 

o 

(A 
0) 

5" 



o 



00 

&) 

0) 
Co 

sr 

:3 

I 



its. 



1-^ 



> H !=■" 



L 5 



£i " !=* n 



^ S ?S 



S q S S" 

e: s 

5 ^ |; g: 

(Xi ci. 



o Q 

O T3 



8 ^ 
a 



^ 5 H 



§ 3 ^ 



3 g 



=i 5?* EC 
III 

a K 2 



g 3 
S « o 



^ |; " 

i i w 

R i ^ 
° s=. a 

lis 
I 5- ^ 

w 

i f 

o « 
IS 

^ 3 



11 



n ^ 
S3 3 



5 s 



o -H 



> 3 CJi 



?3 i- S 

a. c t! 13 

=; 3 TO 

i " " s. 



5 f N 



s: cr £: 



" 3 W O 



a 



r: n 

i I 

r» _ 

» O 

3 =^ 



U3 



"Tl 

? 

03 
(A 

o" 

ST 
a. 

a 

CD 



§• C CO 



Ill 

; p. c 



1 1 

a O 



d3 E 



01 c 
T3 L 
C 

j3 Si 

o 

CO 



>>.ii 



2 «^ 



a -T3 

3 ^ s 



o §■ 

CD ;^ 
o i 

CO O 



u S « 
s ^ « 
^ o 7 

I o 

ill 



5; t* 
111 

*j o S 

5 " 

LTT J5 *^ 



L. ^ y G 

s, E ^ <B 



6> --i: = ca 
c C " -a 

J "I 1 



Ms 



1 2 
to ^2 



< 
o 



s s ^ 

^ ST 



i> J2 r= 

1 S 



4> =J U 

"is 

£0 o 



o 15 

J2 ^ 



i3 P 



a i> "a 

Si a 



S -5 ^ 

-ri -t3 



'11 



S5 g 



o 

Tj ^ 

el ^ 

ct ^ tJ 

& » i. 

^ ^ O 

o j£ e 

S i & 

B V o 

=^ ti 

_ S Q 

C VT 

£• - g 

5 --3 ™ 



2i K > 



K c 2 

O s? " 

P I S 
" -a 



Q) ^ * 

O K . 

CD w 

ID S - 



o 



§ « -Si © 1 

!J 5 

55 r- == 



B 
c s 



£ 
u 
o 
< 



c - 

CO 

> 



2 a < 

- y 

s ^ i 

ij O I 



q « E 23 



a Si 



a p 



< E 



^ ^ a I. 

C tj r3 

fe. i if 1 

5 :r ^ 

s 5 =t r 

g <U -^3 

a ~ 

a E_ ft " 



F 5S tj 



< 

o 



5 P i 



P. Is 



Is = 



till 



« S 5 4J 

5 S --^ 



I- i 

1 i H 

O *J 
1^ ^= ^ 
u E c 

" 5 

E « l< 

tS c ^ 

g & o 

p: c = ' 

0 o ™ 

1 -= 



^ i e 

« I ~ ^ 

^ I § -a 

^ ^ ^ 

i- «=- ^ -2 . ■ 

rt ^ w I— 

S K c >r- 3 

U bl ^ u 



c 1 ^ 2 

2 a ^ 

S S ^ o 

" £i g 

rt W S3 c3 

o E Si ^ 

< jcr "3 

c O 



5 

CS is — 

a o H 



E « o 



e 2 



E 5r- 



£1-3 i 

rt ffj u 

I <^ | - 

£= -U C 



00 00 fo m 



5 5? 



TJ 



Si 3 

1 s 

■a c 



c 

o o 

o o 

CO o 

TI « 

2 

C (/J 



O T- 



< 



< 



O 

o 



E 3 



s I 

TJ 2 
C < 



E,. 
E 



uT ^ 52 c 



o 

p 



(A 



TJ ^ 



^ ^ TJ 



V* a -H. *- 

V. o or 



t: " =; ^ 
«» flj £3 5 Si 
O Q, g o c 

< S « 4= ^ 
c CO CO a 
o 



01 

m i 
o 



■ O -= =» 

' E 2 X 

■ ?J m 

: w p 

oof 



c I" 

e c 2 m S 

O < CL -J W 



m 

a. □ w w ^ B 
*^ "a 'o g 
o S3 3 S, •= 

M o -("J OJ dj 



< 



.2 ou 

- 5 



TJ ^ ^ 

< ttj 

^ 5 "g 

? o o 

^ S o 



TJ TJ 



< < 



fO tT »0 

Xt T3 T3 

c c c 

o a> 01 

CL CL a. 

O. O. £L 

< < < 



E 

T3 
C 
(0 



OL 53 ^ 

£ raw 

T3 #0 

S i< 



<0 
TJ 
C 

c ni 



(A 
it: 



Q 
Q 



03 _ 



o ^ I S 

U- C (J, 

t~ D en c: 

3 » £ n 

3 E tf) 

^ C M 

§ (n « c> 

f °i £ o 

< O £L U. 

o oi rt 



s. s. s 

f> ftl 

I 1 § 

3 o 3 

O ^ -L 



■n 
o 

s. 



H O 

K TO 

2 ^ 
,5' n 

So' -n 
""3 E 

50 3 



lis 



I 3. 



n ^ 



_ n 



~ >' CEJ 
B n C 



s- o 
^ n ^ 
sr <B 



o ct. 



11 

i S- 

l-l 



■5 c o 



11 



£ o 



1 ^ 



il 



£ n> 



cs si a. 

Ill 



D 

CD 



2. 5 



5. 



a. 



E2 : 



23 "2 

S3 



f i 

5- Tl ^ VI « ! 

" ^ 5 £i n * 
g o « ^! 

I"! ^- 

jj. rt 
:r o B 

23 ^ fj 

m ST =■ 
° o 5 

I = 

5 ^ « 



-J £ 
o " " 



^ - 



'3 



3 no 



o r-J o 
= ft ^ 

III 

2- Is 



S CA 

pi 


53 ^ 

lif 

w 

S. w 


i. i* 

Si 


— 


V3 EL- 

ra 0 


a' c« 


s 1 

a' ^ 


^ 'H 
5 IT 
Era S 

° = 

q I- 


I 




0 ~ 


3 




P 0- 




£!■ 0 







~ O O O Q 



o g « 

!^ a n " 

3" 



i P - 



III 

er 3 5 

li " 

a? I 

O ^ n 



" «. 



73 If 
3 = ^ 

ill 



.3^ 



"5 i 

^ or 



? o 



9, =r 



i 1 1 g 



o ^ 



i3 



1 1 
1 1 



9^ 



rr r> < 3 ^ 
^ J- <fr ?J o 



s 



d =5 

S S ffl 

5 ^ 1 o 

2 S 

3 S 



S" in "H 

3 i 1 



3 ST 



1' 



^1 

§ S; 
" 3 

ft 

CiL. 



2 IS 



^ rig 
S ^ 3 

=J trt o 



1 § 



3 *2 

rn ^ 
:3 « 



i 



g 5 H O 

^ P ?a S 

5 K K 15 

■1^ O O 



o3 § ^ 

tt a 

t; o S 

H ^ 

§ 

S « 5 



"3 g 



^1. 

o 
ti -a 

S ^ 
o 3 

11 
it 

11 



3 ro 



Q *0 

B- o" 



o o ^ ; 



g EL 



I 



2,? 



3 
i- 



§ ^ ro 

Si n 

o "a 



1 

n 

I 

M 



-3 



1 



< 
g 



•c 



u i 

CI> £f 



? 1 

Tj i 

CO a 

oa « 

o ^ 

c S 



£ 3 « 
2 3 

O S S3 

o c 

1^1 

•e c B 

s - i 

g < c 

0 ii § 

u 

1 ^ § 

^ ? S 

5> ^ o 

!rt O 7* 



«3 £^ 



^ ■= P« 2 



i1 



B E 

5X0 



T! ia 
_ ^ o 



^ r I- =i 

.E V5 o g 

sj E S 3 
H ^- 5 « 
_ o (3 « 

§ - ii 



-ST ^ JST w ™ Q ^ 
O < O tn fL < ^ T 



E 

8 ? 
2 ^ 
a. < 



y o S 



3 O 



}£J IS tj 



u 3, 
P o y 
-2!| 



S 



8= U 
I 8-S 



a. ^ 

O o 



i! >- K 

N »j " 3 

C " ^ tJ 

™ ^ -§ -5 



11 

I ^ 

I < 

^3 r 



a 



^ S 

g oe 

•g 2^ 

OT ^ ^S 



o 



1 1 

-53 3 



*ei 

8 gl 

< « g 

C3 s ^ 

_5 '_» is 

i § § 

o tj o 



£^ « " 

o ^ 



=^ E 



1 

I 



I. 



E n 



1^ 



^ 1 



«2 t2 
E S 

^ S3 

o a. 



I 



•= S : 



o "'5 



.1 " E -5" 
£ g E 1 

O S ea 3 



O g 



li 



0 < 



0 E 

3 1 



I., r- 



Ml 



15 2 



SI 



O 5 



a. o 



5 S 

i 1 
= 11 

*- .52 C 
O "tJ 

^ 

O H ^ 

£ i ^ i= 



S i ^ 



c I 1 
i < IS 



; E 3 

; p 

g ^ 
_ >^ tj -j= 

« S S! -i 

i= X a. = 



c ^- 
-J ■< o. 



^1 ^ 



•3. B 



0.= ^ 



11 



o < 



3 



H. or 
a 

S i 



'A a' 



? 2 



3 ^ 



li 



il 



O 3 
C! Ci. 



^ 3 S ju 
f?3 TO g 3 



a. ^ 



or s« 



— rs 

f-i "SI 



Is* 



2: E 



« 3 



° 3 



rl, R 
3 5 



2 ^ 



a m 



3 


^ i 


w 


i 1 


1 


C- 


o 
-h 




s 


f 



o 5 



3 

CD 

I 
t 

O in 

s o 

=3 
O 

5 
a 

c: 
o 

a 



S: pa 



^ (0 
Co br 

§5 



I § 

5 s 



m 
o 



> 7^ o 

^ rn m 
002: 

> s 



> 

70 
CP 



D 

> 

H 
O 

CO m 



o 



3 



"a JO 
I § 



2 

o 



3 

3 S 



3 O pd 

i B s 

o =. 3 

:j o 3 

g i;! 3 

Fi rs 



2- i 
s g 

K . — . 

o 

CI o 

il 

i i 



3 S : 



3 S 



""2. 



I 



' 5 



B 

o 

i 



£0 

9. 
u 

CL 

S 

0) 



*1 o 



O 

o 

tn 

o 

3 



I 



5 a =r. c. 



i' 



Si ^ 5" 



3 ^ 



^ 3 



= 1 1 

S ^ ' 5 

^ B" <- E: 
o 2 3 

£^ ^ H 

s a 

< fa trt 

g ss ^;^ 

= 3 a 

wo H 



^ J4 2 



o o 



TO J2. 
2 5- 



m 
o 
o 

tn 
w 

3 



D> 

to 
m 

3 
a> 
3 



I 

I 

to 



rt Si o 



I 



si 
5 II 

CM O £ 



S 2 
Is 

^ 1 

c: «j 
It 
il 



£i s p 

§ 81 



£ t3 



O 

o 



II 



S 1 



5 



<N U S CM O 



E 

<D 
O) 
<I3 
C 

m 
£ 

XI 

c 
tn 



o 
E 
E 

o 
u 

T3 
C 

ca 

Q 
3 
T3 
O 



o 

.9 
IE 



c - 

5 S 



lis 

o6 s 



1 



t2 P ij 



!=3 o-^ 
i ^ E £i 



:2 a c 

^ t» il 

is a S 

-a 



5 1 i 



^ « 

» " o 



" -L « 



2 



CM ^ 



Is 



{J 



CM O S 



I = 



CM P i2 



1A. Si 



1 

1 



il 

5 



f J 



i 



1 



3 *C3 



lis 



II 



" E 

C 

t3 H 



§1 



'3 -2 

^1 



■i| 

■g-a 

«^ jT -J^ 

|i J 
1 = g 

3 il 



11 



i J. 



& 3 E 

o J 



1 

vt 



K g t- <M 



tM -a 



"c E i 



I H 2 
S pj ~ 
.2 



s S i 

CM £ li, 



3 s 



> 2 



CM § 



CM Si 



I 



I 

Si 



u 
•a 








1 


■« 
=1 




rin 




sx 






*« 














c 


o 






o> 




o 






a 

B 




liJ 




o 


CM O 


c 




leti 



CD 



CO 



E S3 



1^ ^ 



o ^ 



£11 
1 i § 



I E n 
I t{ J5 

I >^'3 "3 

i C c 

', CO S ^ 

: c 2 « 

II I H E 

I 1 

' y M tJ 
. p CO w 

! E? I 



:SCMH 



rt M c: 

£ 1 y 
a n Si 



o 3 



il 

S b4 

tj 5? 5 
^ E 

" « £ 

• aj ^ c. 



a u P S 



?3 R 



B = 



o 



I I. 5 



o 

Q. 
C 

o 

CL 



O 

a. 
c 
o 



o § g ^ 
^ I? 

3 i = 3 



5l tn JO 

n a 



# ^ s: ^ 2 

a S ci ^* S " 



ES F£ " ri < 



3 " ' 



'^1 



1 o a 



W tJ ^ ^ 
~ " ' ■£ £3- 

S. a. £. =^ 



3 » 



* 3 






E I 



E3 < I 

^ ?3 : 



" ° 5 

III 

S 3 

S G .3 



O -=3 — I 



i 2 

fi. us r 

5" o ^ 

3 I " 



S 1^ I 

^ £: £ 3 



- O O 



g i 5 



•5 E .ir 



3 > 



i. 

O ^. 

s- 0 



:3 w 



~ " 2 
S i« 3 
3 x" ' 



CL 5 3 e: 

^ S g i 

9 5 

c- >» Q 



1 



O 

o 

< 
O 

c 

3^ 
3 

CD 



to 



0} 



3 Si 1" 

ST i 3 



ai CD 

Cr o 

§ 

El) 

a 



cn F" 5^ Q ^ 



3 3 



« H W „ 



» = ^ 



m 

o 
m 



O 

— T 



» S E. N» 



I ill 



i 1 



« o S 



i ^ a 



f 1:3 
" 8 

ll 



< 5i 

rs 

pi 3 
I 



:3 



111 
III 

a o 

^ g fci 

^ I ° 
1 I = 

S w o 



II 



P § 



n g a 

s » " 



11 



2 
1.1 



5 ^5 S 



• in M 

12 1 



w 

*2 *- tJ 



^ s: 



— c K 

° P ^ 



■a 

i 


C T3 

o c 

tit 

c: u. 


Q 


^ o 




c ea 


ires, me 




to pusu 




c 
ex 


u ^ 


•Z3 


« c: 


c ^ 


B c 


o ^ 

S g 


t» ft; 


M 

^ E 
a 




^ <i3 
« 2i 




ca W 

,y ^ 
"a 


!5 2 
a. " ^ 

S *S ^ 


-1 


S 3 S 
2 ^ e 

tl VI 4* 

« o 1 


r-i c! ^ 
CM ^ o 
r- ^ 


^ 1 

r4 ?J 5 i 



1 

§ s 1 

« S s 

lj y 
^ t; tn 



- 4> 



CM -S3 o 
? O. 



O 

o 

O 



a 
o 
1. 

o 

S3 
> 



CO 




3. 

-4 



CO w 



o 



5 



O (A 

p o 

p o 

O o 



c « £ 
Si a . ^ 



a &3 ,2 E 

5 =6 1 

C o c 

£ " s 



S w o 



S ^ i= 

« < s 



1 



•3 



1 



3 



O 5 



Si 



II 



-XI J3 

« i 



il 



1^ 



5^1 



i 5 ° 

« u 
E tj 3 

-3 a ^ 

^ -5 

gig 

§ ^ " 

™ ^ w 

i § s 

.-tS 

^ w -a « 
=J til c ra 

s> --^ IS 

€ § E J 



o 
o 

O 



ffij 

O 
(U 

o. 
c 
o 

i 

> 

o 
o 



cn 



CM 



D --IS 

e t3 ^ o 



4) □ ;3 CJ 



:3 



u 

MM MM 



i 



?2 1 i 



III 



s" Ef " * 
3 S 3 • 



a S o 

1^ 1 

■•T — - 

S i; S 



5 ^ 
CI ^ 



2 

1:5 



3-^ 



^ 1 s 



III 

:3 u 3 

iff 

o 



n Si. q tn 

I H a- 



i 1 



C3» — 



5 c> ^ 5 

1 M - 

Irl I 
Is =^ 

, H ' 

^ i ~ ^■ 

§ ^ i 



IT 5 ^ 



ft ? £ 



3 ^ 



o cr ^ ^ 

n S £ 

o ^» = 



z:^ n 



■ c c 

^ i 



&. 


0 




5" 


S' J? 


0 
rs 




0 ^ 


3 




cr ^ 


cr 




n 

a. ^ 


C5- 
n 




0 « 
^ 


» 
n 

1 




3 

11 


n 




cT « 

ig 
I':! 


> 
■a 
'a 

1 




^ SI 

i ^ 

# 3 






— • f> 



n -d ^ ^ 

= £^ 5' 

tu ^ n 

c G = 



K a' 
i ^- 



■if 



.fa 

S. 



^'1 
o 

05 



H ^^ ^ 

^ - 1 5 S 1. 3 

i "^■^11 = 1 

° s I I 2,S £ 
i= o S s 5- 

" D 9 12 =3 

r: ^ 3 ST ~ • 

^ B g 

3 s S ai"^ a. 



W n 



n 3 



if 



■3 ^ 



□ 

1 



q' 0 a 


4a» 
4^ 


■f ^1 

a- 3 n. 

2 E 


0) 

2. 

"Tl 

m 


i - 


*< 




a. 




Tl 

g. 




FT 

Oi 


i 

3 


o* 


£1, 




Q 









s; 5 ^3 



1? 



i -a tn 

r = 3 



3 ■ 



^ fiR : 



ft — ' 



3 ^ 



i!3. 5 
o 

i 



3 § 

;;5 



« 2- 



3 n 



"3 
y i 



1.1 



3 = 

a g St 

w K" -* 



r. 2^ ^ 

^ E 

s a y 

Lt fTT 3 W » 

rf 5^ o „ a 

=- 1 o a 



? 5 



II- 



< " o 



3 I 



B: r- S* 
.S S 3 



3 ^ ■ 



o *; Ert" 



i SI 



3 

■ 3 



51 



3K^^3-o^=; 



B 3 



3 :3 



2 " n O 

fit SJ =' O O O 3 
_ — — (J, ijq CJ 



2 3 



g. -3 tl 5; — 

1 M ^ S" 



q E: 



< s K 
■a i s. 

I it 



1 II ? 

3 o o 

o w ^ 



O O K 



S S §• o o 

i 3 rs 



^ « 2. 



5 « 



8 5^ 



. g^3 

rj en 



I 3 5 
a. 

■ « r3 



U3 



tn 



3 

a 

Q 
-1 
o 

CD 

tn 

CP 

CD 
3 



c 

E 
o 



§2 

:5 a 



11 



en 



:§ 3 



k e rt t» 

III 

s g 

u " 

^ i "2 



I" tj a 

s s 

l '§ i 

c: t: 



d o 



15 B 



^ 1 1 I i 

■ S E= " 

! O 4> E 

J 3 lb 

! w " 

: tj £: *^ 

i e ^ i: 



lilt 

c: uj — 

>-1 



^ K c ^ y 



E 



a i:: u ii vj 

tj ^ E e 

3 3 c 

O ^ tft WS Kl 



ii 3 

I — § 

; 1 i 



■5 



1 i 



= M ^ 5 



E3 S a ^ 

5 1 § E 



(rt C Kt O 



1 1 

i t 
11 



ii 



I I 



= <1J > ^ 



•a 



£1. 
1 



I 



3 ^ X) 

g 3 



rt §~ ,S 



■5 s 



i i e 

° tS " 

glf i 



2 S 



21 



C4 P 



< 



W 1/1 

f g 



I i| 

S S g n 



^ i; 



C 

o 

CO 

E 

"E 
nj 

o 
o 

.E 
'-B 
"o 



t2 
1 



5 e 
1; ? 



o ^ 
a ^ 



c S> E S 
H J= |> 

trt 



ta e 



i 



™ e 

t„ 3 

= 6 C! 

c 5 ^ 



^ S « 



O 
u 

1 i 

i 



11 e 



1 1 s S 



^ O 13. 



J5 SP 



=3 



5 ^ 



CO M o 



1 ^ ^ 

I. 



S i3 



J 



O Is 



:3 « ^ 



i 



5 S S 



S § 4> 2 S 

^ tfl C u W 

° I I I a 

" S « a > 

= S o g ?i 

ifS " 3 t- 

" s c J 

i £J g 

- « « 



s _: ^ J5 ji 



1 



« C 



1^ ^ 



^ a I 



J5 -Q 



♦ a ss u 



I g 



.2 



9 ^ 

■3 s 



i 2. 



1- 



I 



cn 

> 

3 
w 
(ft 

CO 

o 



o 
<1> 

o 



3' 



•-t 7; rs 



ir. 



ill 



3 35 « 
i 3 



^ > tn = 



is; 
1 S 

O 

S3 



J;. M3 Q 

|yJ O l>? o ^ O 



o 

i 



!=r ^ 



^ § 3 ! 
1 ^ i 

fir M 

c-3 ^ 
g- R 

^ w 

:S E 
° " 3 

3 I ^ 
1 ^ ^ 

3 d. 

IM 

^ < E 

s-i g 

HI 

?r rs 

" 3 
^ s 3 

It 

11 

n 

•i i 

31 



01 
10 



3- 
o 

o 
o 

< 



O 

a. 



01 



0 g 

g i S 

1 i 1 

^ ^3J 



si 
cr 

I a 

11 

1 § 



ii 
si 



It 



ii 



tn §^ 



? Ill 

^ B_ Bi ~ 



11 



rj ~ 

1 § 

S. " 



3 



<3 
3. 



3, 



2. ^ 



IS 



■s. 



t 

s 

n 



c: 5S 
2 J? 5 

^ 5' 3 

M n 



I 



cn 



I S 



Tv n =; =r- 

^ ^ S ^ 5!= 

5 §, ^ I- 
^ ^ ^ § 3. 

iHi f 

I § i 

p B ft S '-S. 

6 ^ '^^ ^ 2 
~ S S o 

I- I- S 

S 2 £ 



o t3 <n 

If 
il 
1.1 



It 



> " 
3 >Z 



ii 



g 2 

£: ^5 S -5 



;I Fi g W_ 



^ 5 5^ - ^ 
n a - ^ 

5 5^ I: g: 



5^ g 
^5 r5 



5 



2^ B. 



Ill S 
o ?; S 

^ ft S O 

g- 

^ 5 a. 
o « 



e: s 



1^ 



1 



: ^ 



= S 

^ S ^ i 



g i S 

5 J2 

"5 ^ ^ £f rii 

^ "S' ? 



^ 2 ^ 

I i I 

F ^ H 

u 5 s: 

1 5 i 

I a 



I 



S .5 



a isi >3 



•s 

E 



Mo 



> 

«£> ^ 73 

in H ^ 



J 



^ P. a 



J 



5 --S 



to o 

^ ° i ^ 

" 3 « i 

m u= «!] Q 



5 



3 =P S 
3 "S 

^ ^ 
« 2 E 

i £^ 



i w E 

I SJ " 

I CD 1- 

: □ o 

; ti vt 

: c h 

I 1= 1=; 

i ^-ss 

I J2 5 ! 

I a t- > 1 

! - ^ S 1 

[ ::2 s 

». y "a y I 

I 2 ^ i I 

S -1 3 

3 « 



■3 



to H 



I 



■5 § 



1^ 

5 s 



to c ^ :5 
in < c^' 5 



5 

in < 



2 ^ 



10 n: £ 



1 ^ 



JO x:^ 
"J E 



S 2:- 
2 c 



5 

• Sa 

4 



- §■ 

1 1 



»n 3 



IHIill 



^1 



O O 



e: 



< 

to 
to 



I 



E 



E 



00 



J2 



.1 J 
ca in 

t }-= IS 



E 2 c 
o E * 

o 





J8 


41 

1 
M 


0 

3 
S 


c 


i 


u 
c 


CO 


"« 


E 


0 


2 
a 
•a 
0 




tS 
u 




c 

e3 


s 'i 


from thf 


CO e 


u 




p 
ta 
S 

k 




1 


JQ >, 


j3 


^ £; 


-0 
1 






:s i 

1 s 


1 




i 5? 


*2 - 


c g 
0 2 


^ 

<5 ci 



"3, 



^ — 



-15 « -t; 



tJ n H 



?i = ^ S 

IS „ i 

^ i « ^ 

O =1 I - 



2 51 



" n w " 
2 J? J 

» .V, o ST 

S « • S 

i-5 3 

^ =« o 

n 3 ^ Cjj 

1 ^ 5 

O s **• 

£1 i 

^ = • r 

o n S = 



z ^ 



•it- Yi- » 



,1 ^ 



P 53 



S. 2 

" S. " i. 

S o 3 



< 



— 1 S o =5 



1 ^ ^ 



- - SJ CJ 

^ I 



Si 6^ 3 



— "a 

^ 

H S W 



5 I 



s ^ a, 



3 s 

3 

eg e 
3 



rv* H r> 13 . 
cr 3 "^r" 



3 £*. 



3 3 



3 
CD 

o' 

CD 



II 

i 1^ 

5 S 



Q =3 



«3 



— 

- B a 



fii 
g s 

^ ° 



g 3 
3 a 



i 3 



£ 3 



2 H 



I 



cr O" "3 

CT O C2 



3 a.'s ■» 

:^ n o 
tf5 ~ 



TO O CT SJ 





>. g. 


7s 


E in ^ 


c: 
f? 




! 


lire 

sbc 




5 ST 




ta 


ri 




"a 




3 


0 




3 


w 




C 






ra 




ntly< 






2 




1 


3 




ia 




a 


'a 


3 






1 




ra 



I. 



d -r ti 



^3 



n -1 = 



I 1 



3 a c:. 
2 i: S 

I si F- 

i a d 

g « S 

c c 

3 -5 

n SI 

I B 



n = « H 

I ^ |i s: 

^ " ^ o 

K S " S 



•2- ~ ci. 



3 



> 
3 



1 s 



B - 3 

^ 5" 

«^ e: E, 

^ ^ 



= ^ 3 



S P ?i 



o 0 



E -a 



B 
3 

1 

I 

i 



o 

=1 
o. 

CO 

c; 

CO 



g S> 3 

J2 ^ c 

=1 aJ " 

o !^ 
„ n 

i ^ 



7^ 5/1 
« 

II 
la 



< 9^ 



^ in w 

"3 ii Li - - 



^3 p £* 
^ i:i H 



i S 
" & 



S 3 I 

:? 

I ° i 

ZZ. « 3 

0 s I 



=: o 
n — 



i 115 I i 



5 ^ ^ 



5l S" "5 



ri 5; 

^ 

If 



1= S. 
S .a" 



^ 3 

II 



I 



2 ■= 



-OS 



^1 a 



a J I 



a S3 ^ 
-a ^■ 

5 e- 



i 



iii 

^ Ll 4» 

^ S £i 



v> S J3 £ 



™ wt 

"^1 



? 1 



II 



"5: _^ 



irt ~ 



c o ^ S 

m ' — ^ 
a ^ 



5'^ ,^ 

< 



.^1 



.5 5 



w ^ -a .=* 

S a § 

" S -° " 

jd a cs 

g ^ E 

^ =! Wl > 

5 t; « 

*j a j3 

O Si fe. a 



55 



o 0? — 



J3 ° 



I. 

Q — 



1 i - 

"Sex 

M ^ 

is e 
ill 

= s i 



S "1 § 



1 i - 



- ta 5: S> 



Q & 8 s 



I 



I i 



u n " 

' ^ its S 'J ~ 
: a vt s a m 



1 



E 



^ -= 



e 
*2 



1 i 



« HP'S 



^ C S^ 



^ E - ^ 



^1 K § 



^ &. si) ; 



to < is 






a I I 



^ -Si 

at I 
§ 

^ -I ^ 

i 5: 2 
' " a 



Ml LO =i S 



CD 
C 

CD 
cri 



is . 



E. o 



Sal 



T3 



5 



'■Si ^ i 



a 8 

- E 



a! 



•3 



1 



3 



IS 
-J 



si I 

pi H 



i 

D 



13 to 



H. 2 



M ^ " VI 

~ M " O 

O K « 

■a ^ 

J? K - g 

& 5 ? 



11 



^8 

Si's 

S. 3" 



i 



3 
I 



3 



3 



15' S. 



2 



n s 



3^ o'>P*^ 



1 1^ ^ 

£- S"' ' 

fill 



t 5 



£ ii = ^ S 
S ^ r? d H 



5 



ill 



■ 5" ^ 5' ° 

"~ " .S M a 
>^ «. 

R 3 



a: & ^- !3 



? 1 ? 



a- 



■5 8 




B c 



» 3 



" i- 
11 

X3 1 — 

I I 



8 = 



9 o 



ro 



3 



3 2 e. 



■3 ^ ^ 
lip 



e: = 3 

n Pi fS 
« I S 
III 



3 wj 



' 9; =3 



g B 

5 i- 



c:. > 00 



3 5; 



3C p E: 

^ T _ 

S s. 



I 



D tr s: 553 

li s s 

3 s S 

i § ^ 3 

^ ° § q 

us S -3 SS 

I " i 5- 



3 



go 



1 ^ 



3 



2 S 



I 3 

5"' ^ 

Si a 



is 



O 

o 

CD 
tn 

a 



c 
o 
o 

o> 
tn 
ni 

b 

T3 



to 



ii 



1.1 

E I 
-a is 

to y 



II 

E 



^ r= 



£ 3 



2 ~ *^ 



E E 



^1 



3;^ 



■2^ e 



£C3 



0 i 



J3 Si ^ 

c: o 



Ill 



2 s 3 



g g 



— t) 

CL> U O 

s >. s 

3-3 2 

p ^ g 

2 ^ S : 



' i2 ~ '13 ^ 



to cu § 



•i b: 



l-S s 

H s S3 
III 

o cr 4> 

22 uj y 

s Q a 

s ;:; e 

5 s o 



■-a — • 



™ ex Q 
~ ^_ 



K CJ U . 



c 

"S 

CO 

o 
va 
a. 

in 



E 
E 

i 



•c ^ 



06 



1 

all 



? 1 3" 



O c. 



i S 

II 

E ^ 
5 -^J 
> g 

^ 5=1 



"5 so 

i ^ 



t3 



■B c 



, E 3 4J 

10 :s s s 



a y Si 

d C ea 
• =1 

•a ca 



II 1 



1 1 11 



Q B 



i & 

E < 



Ul 



O 



E 

^« 

0) 

a 
o 



C 3 



1 § 

oil 

s « - 



Ii 
E 



1- § 

- < 

M 3 o 

O Vi u 

3 2 



E? ! 
o i 



1 



^ : 



5 ^ 
H 2 



It 

"I 
|i 



15 



(£) tU ^ 



35§ 



-5^ 



a ^ 

^ _ 53 



o 3 V 

III 
Mis 



^ S =n 2 

" — 5 "5 
t6 ':Z M Si 



i 



, U ^ "£3 . 



CO 

to 



o<5 t S.^ 



2- IS. 



12 r~ ^ 



T3 OJ ^ 



f2 = 



S " 



1 



5 3 



■ s in 



I 



11 = 



> sr 



in *a p 



-5 a 
2 ^ 



2 o 

En -» 
S.2, 



113 ; 

=1 Si = 
o 

tJ^rra via I 

= r; — 1 ; 
2 S - ' 
fl3 ^ sr 



; o ~ r; 



Si 



« 2 g 



3 g 



3: =r' o 5^ 
3 o 



. " ^ 5 S 



■ < 1 ^ 5 
J> 2. w, ^ 

7i a u n 



3 cr ^ 



■ ^ 3 " S o 
o 3 3 ~ 

^ a ^ ^ 



o — 

^ £3 



S5. 



r^S"'^ ii 

I i" a 



" 2 " 

^r" 3 (rt 

^ ^ ^ 

o ^ K ^ 

^ " i" 

1 j;^ trt o 

R ^ i - 



O ST' 

3 5- 



«^ a 



I 



i d ^ 

n. Lk r? 

s r 1. 

n O -1 

= 0 



8 



§ Ii 



15 



2. S 



cr 

CD 

w 

CQ 



M 



6 



2 

M 



5 

at 

■5 =; 



2 



i 



i 
I 

o 

a 
5 



CD 
O 

(0 

o 
o 

CO 



00 



S £2 1 

1 1 115 



< i 



C5 in ; 



1 ^ 

cS a 



™ 5 

3 



a 



If 



O i> " -~ 



lit I 



~ i -i 



ll 


u 

^2 


Id ber 


g i 


or whicl 


a 

3 






5 


CD"! 





-i I 



ill 



^ S S £ 

P . B ^ 

^ ^ c & ^ 

00 O O 



Q d 
II 



e 3 



^3 



55 n 



to O § 



cd O 



g 



2 

I 1 

!I 

o 

X! u 



s: « O 



^ c : 
U O ! 



O o P= 

JiJ ^ |> 
2 2 2 Si 



5?l 



i: 



5. 




3 



I 

B 
3 

I 



^ Tt n <:> 



E « 



fs r; " 



o 
> 

i o ^ ^ ^ 



i S ilig 

o c « £a 

" ^ 31 

5 o S 
= a, 
c- w 2. J3 



3 a 



3 ^ ? 



3 

a- 2 S 
n 3 

^ ^ Ci, Si 



- i" ^ B B. 1 3 1; > 



! ° = ? 3 ^ 



a. o 



> 

XJ 

x> 

CD 
=J 

a. 

a 

CD 



3 S ^ 



^ ^ " ^ 

o 5 S ^ rt O 

- Cfl 3" §. " 



2 ^ 



J? J, K C >t O S3 



a. o 



i 3 
^ 1 a f i 

c < 3 

i- S 

5 " js s » 
ra- pa o ss 

lti-2.i 

irt P> "2. S B 



: ^ i: ^ =!. 

— ri VI 

-n o ?r 

L ^ =• ^ 

<i ^ S I 

. o § 1? g: 

3 ^3 3 
5i ^» ^ 

- a O tu 

ij( — _ 

" 3 



21 r- o 
m' B 5 
S 30 



-a ;j -3 o o 5- 

!2 F B. I 



C. n 

> El-: 



3 ri 
J? g 



S ^5 



> s 



rt " o 

^ 3 g 

3 5: S 

5J E: 



O 

a. 

c 
o 

o' 

=3 

o 

> 

T3 
T3 
fD 
3 

a. 
o' 

TO 



c o 



1 I I; 



. Q SZ ^ 

n £. ii. 
— 5:^0 



n ^ 

2. ^ " 
1. "^-^ 

2" S ! 

^ « : 

ft o : 

^ 2 I 



c d e: 

^ a = " 

— " ra 



^ 5 
~ a S3 a 

e 3 ? a 



m 
o 



O 
> 

Tt 

m 

2 
o 
m 

CO 



' 2 SI 
•Woo' 

1 S - 



3 ^ 



3 K- 



3 g I ; 



3 a K 

^ S t § g 3 



2 i 

5 



S- r- 
° TO 



p. 3 



o 
a 



1 i 8 
g -3 tj — 

iil o S 
" 3 ~-S 

III! 

I - 1 i 
□ I 5 ^ 

^5 

^ a' 5 
e d = 

?1 3 



n ES 
a a cr. 

i s 3 
ill 

^11 



3 



r 



3 3 s 



q 75" c e g 

g - s. 

S 3 p 3 

-"IS s 



3 rt 



.3 § 
- ITS 



■3 



n' 

CO 

o 



3 

I O 



o 

»^ 
o 



X 



G 3 



o : 



1 tl 



1 



'31 



o 



5 



111 



CI 

a: 

S 
o 

T3 

C 

<a 
t> 



e 



O 



I i § 



S fi ^ 



1= I' 



C' 



j2 _n. £ li. 



& 
Sr 



3 



3 

=5 « 

Si 13 



O ' 



£ cii « -5 -5 S 

i Ji ^ I 5 s e 

t-„ li c ^ C 



s 



Ms;: 



rt « u 



3 4^ 



^ Si 

p. 



u, ^ S V3 ^ 

E ^ E ^ i 

&3 ^ a 5 -g 

^ ^ £i > 



a ^ n S 

=. ^ H., 

III 

o :i 



E - 

i 5: § 



I 



g = § 



o o o i. ^ 

OS c 

= :3 ^ n ^ 

— S K 



S -3 



^3 



3 =r- ^ 



.■ pa „ I 

— ■ i: 5 : 
^ — * — ! 



3 



a z. 
i 

p — 
so 



B n 



5^"f SI 



S H " 
§ 1 I 
S 1 q 

lis 



^ i2. 



-1^ 

o " 



3 

tn 

CD O 



■11 

5 1 





> 


Cri1 




c. 










> 




rHh- 






O 


1C3 
3 










i 






luat 




O 












o 




















o' 












SL 


o 






n 
< 
Ei 












c 








o 








;p 


o 
O 






-t 




?J 


LQ 




a 





5 



If 



> 

o' 
c 

c: 
~\ 

CO 



o 

I 

Co 



5 I 



m 
< 
0 

CD 



g HO 



I ° 

5 =i 



I 



-3 2 K a, 
n IS a 



" u» o 

If I 

3 § s 

3 5: rt 

0 5- 



2 cr 3 



So" 

pl 



Iff i. 

1 t i 

ST 

go*? 2 

o a 3 H. 

2 3 n ti 
•-■1 H. n EL 



1 ^ 



200 



C 

Q. 

O 

(X 

o 



o 

o 
o 



W5 5;/5 C/) tS 

E K 



ill- 



3 S 



ft) 
o 



3 ^ 



3 ^ 



3 

r> cs. 
1 I 



? £i " O 

5 5 ^ a 

§ =3 a C 

3 « a o 

^ ^ cr o 

2 -» " 



3 2 



^ -4 
^ ^ 

B o tJ 



3 r> 

o 3 



It 



s 



-a 
c 



2 

t2 



IS S 

< f 

« c 

o ir 

p ^ 

CU £ 

TJ ^ 

c: c 

m 3 

5 5i 

Q, 

<. o 

CO 2 i> 



ill 



12 



— Z tfl 



,1^ 



^ - 



^ II 
» E ^ 



>. = s g 



o 



8 



2? 



i i 

Si ' 



^1 



9 



11 



I ^ g 

C 13 

u. S 

t2 SI =i 



c 5^ S 



5 i 



,a i2 £^ Q C 



*0 u 2 

S i i 

cj ^ C 

a £ p 

i = ^ 

" « c 

£> S " 

!l > 

o wj t: 



5 ?* ^ 



E " 



id o n 

g s i 



5= - 



i J 



■™J — = ^ lU 



Sd £= O 

« S 1 



Q «> 

■i g- 1 1 



11 



-He 

I s S 

C 3 - 



2 .2 :E 

.S ^ ^ 4i 



m 
ZJ 

O 

T3 
C 

X 

c: 

£ 
X 



i i 

ea „ S cj a 

S s a ^ "a 

I i- 3 2 £ 



Si 

g 

E 
c 
< 



o 
a. 
< 

o 



o 
a 
a 

< 
o 

E 
o 
c 

o 

o 

Ui 

o 
o 
o 

CO 



ta ca O 
sji Si t- 
5 ~ o 

O ^ <^ 

S ^ G 

g i ^ 
9 w £; 

s5 ! 

t) C3 Q 
^ 1 

g e i I 

? 1 S g 



1 g g H 

9 3 § a 
1- " « ^ 

U »2l „ i„ 

E s o H 
I ^ - S 

i ci J 



It 



f i 



3 



^ ra 

O IS 



~- X H. 

^ C C tSt' Ei 



£^ ET =? ?; n 



g > 
=3 3 



tL > 

5 1 



3 ^5 



r? rt 13 2? 



3 i 



£L a" 



a 



o 
> 



' 3" . 



5^ S 

, 5 




d ^ d : 



s ^ B 5 



: c S 



53" p a DT , 

t; S o I 

a S So H 

C_ ^3 O O ' 



tr -1 - 
" ^ n 



■ ^ 



S i< - 

I g s I 

5 o s i 



o K 5? n 



5 £ 



Ci. =^ 



c; 2 • 

^ rt K « 



E S i 

3 3 S 

o 5 _ 



o If 

09 



> 

■a 
■a 



o 
< 



g. 
<* 

ilk 
a. 



o 

« 



3 ^ 

S s 

1 

cs- - 
Is 



2. > _i 

11 ^ 



J 



5r> "if- 
g I: c. E 

p s; < P- 



^ > 



o o 

w «J 

Tfl O 

o 

O El 

7 m 
o < 

S = 
£2. B> 

« ? 
o 

13 



< 



o 

O 

in 

> 



Oi 



-s 

c 

CO 

*: 

I 

CD 
X 

c 
a> 

Q. 
< 



CD 

it: 



E 
c 

TJ 
O 
JZ 

E 
c 
a 

0} 



c 

jro 







a c= 
a u 
e s: 
zi ^ 

111 


« |» n |i:= K 3 :^ 5f s3 o 

W ^ g CL 2 UI CUX) JO o u _ co'S U 


ll 
II 


' mass selccuon 

• pedigree 
selection 

selection 

surroundings 

• change m 
sowing tmjc 

• ear bed method 

■ test crossing 

■ mdirect 
selccuons 

• DNA diagnostic 
methods 


5 a a 

a o e 
» « 

> ^ ii 


tn 2 

Iff i t 11? 1 « 




ti e 
5 E § 1 

a IS e 



Q 

< 
< 

CO 
< 

O 

g 
o 

yj 

CO 



^ I 

45 § 

*; t 

2 I 

Q § 

.9 e 

S i 



13 
C 

D> 
CD 

£ 

OQ 
c 

ci 



b 



ui e C3 



"H S o 
.3 ^ 

ill 



S 

2 CO 

u 



9 2 



O "£ a 



c -a 
■— a 

■31 



• en t-" ra o 



rt ^ S3 

E EPS 
EP " 



Hi 

ill 

u -a 5^ 

IT? t> 

w § S 

-i i- 

C <J 

i s,a 

III 

S ^ 
Si S S 



53 . rt "J w 



2? ^ ^ 



r5 ui s ^ 3 

lilll 



— I o 



B « 

:5 



g g J- — . 
13 „ 3 ^ 

TD t3 Ci, O 

nil 

^ 1/, n ^ 
s=- 5 ° ■= 



III 



-J *H, ft i--. 



s 



I i. 



fi3 



i 5 

o 5 - 
F.. ^ 



if 



r; 5 't3 



|| 

^ S 



I 



Hi. 

u r; 

II 



! ^ W 
So 2 



: II 

§ K s. 

5 S 



g o o =3 

^ S 3 



£- ciw nr, 3 
a in s; := 

i §^ I 



S n S < S 



2 g g 

S S ^ 



rs c £ 

3 H : 



rs rt- 



I 5 

a c 

6i — 1 



r. 3 ^2 w 

<!3 3' 



2- 3 S " 



i 1: 



^ o „ " ^ 



^ « t. 

:^ o -a 

5i S 3 

a ^ g 

I P = 

i ^? 



EST 'T^ 



OS (K 



O 

O 

(3 

cu 

> 



o 



c 



s. ? ^ 'S 



|o I 

?5> 3 ■ 



35* 
O 



a 5. o 

=5 M o u ^ 

?r » " I 

- o 3 S ■< 

S ^ i n ^ 

« i ^ 



ra c. 3 o O 



5- !^ 



is 

a rr o 3 



^ n -x; o ^ 

R ^ g- ^ 3 

s si 



? 
& 

o 

::s 

St 
Co 

s- 



^ H S b 



■ l=* O 



2 3 



trt — 



§ 2 S 

3 3 » 

"a f? 

= 1! 



3 3 



2, ft 



" Q f& 

" c; £ 

^ " 2 

S 5 5 

g =* « 

e- = 



5 a -a c £2 



1e 



5 B 

rs — n 

< i" 



a I 



1 I 



I H 
! =r tj 

i 

■ -I s 



3 



" ^ s g 

s c;, t3u 

B i ^ 

0 « « 

" i^f 

rs 12 £2 
-< 

=a cr o 

=■ i. 

1 ^ i- 
I r ^ 

5 

5 3 ~ 
c» 2 *5 

^ li 

n 2 w 
£i J5 3 



HI 

u 

o 

o 

CL 



iii§; 

: I i ^ 

~ C- Ml o 

II 



= - ^" 



3 S- 



I ^2, 

^ rj 

w ^ O 

H n 
3 £1 



5 p S 

=■ a- &j 



I £S> ex. 



f7 O Q 

Iff 

-5*1 I 

ll 



1.1 



2 H. 



H " ^ 

III 

ill 



r3 o cr 



I II 

" ^ 



Si- =5 =1 

i & 

Ef. SS 



"I cr 



li 


> 


feed. 


o 2 




3 

a. 


1 ^ 


o n 


i| 


= Ci. 


u 




O 




rj 3 


3 




3 1 


3 








O 
CT 


o 

3 


ET 






o 
O 


i 
f> 

n 






5" 

00 




=n 

3 

O 
tJ 


1 

S 


1 






6$ 


i. 

< 


o 


n 

8 




3 


p 

3 


n 
3 


3 

{^^ 




B. 
n 




5 


§ 
< 
rs 


d 


3 


3 


i 




1 


rs 
3^ 


ra 
rs 










O" 
D 








I 



g s 

a ^ 
c a 



1 I 



I I 

i r. 



is 
I I 



= E 



=1 K 

E «i "S ^ g 

tn 
1 



1M 



^ S3 
E 2 

I- 

"-5 
3 § 

= > 

S3 S 



3 '^^ 



1 - ^ 



0) 



*t3 



-a o 



3= a 



g-5 

3 



5 c 



'5 



■a g 

§ i 



O a Si E 



„ d « e 

° ^ ^ S 

S " ^ 



1 " 
P4P 



C eg 

•si 
!l 

JSH (A 

§1 
II 

11 



2 

t= -5 1 

^ is 



1 I £ r 
1 2 



tmeni 


'5 
















■£ 
35 



s 



ep c 

l.f 



Sf ^ 
a e 



2 ^ 



3> 
« d 



^ ^ 2 
u 



25 fe 



1 2J 



1 



I 

5i 



E 



12 



1= Q 

II 





s: w c3 

a H 



1 1 

r s 

II 



it a 



ci o s5 g 



I 



-2 
4 



1 
f 

to i 

I S 



c 
o 

o 

s 

a. 

O 



o 
o 



11 

I B 
r i ^ 

J ^ i 

g i o 

s i I 

O J 



5^ 
I 



•a 

<3 



■3 



3 ^ 

C 3 - 

Si e £1 

E g a 

E y :3 
g 

S O =9 



(A 
<1> 



C 

o 
a* 

o 
O 



O 

o 



in 
o 



E 



I i 



= 3 



CJ 'vs , 

-II 

S « S 
«* — - ^ 
g3 I 



■5 > ;± 
3 P 

=: s 



a. 



I 



II 
i| 

= o 

I g 
|i 
o =■ 



3 = 



3 2 
11 



? O 
S 

fT =3 



?5 C 



CD 

n> 

CD 

CL 

tn 

D> 
ZJ 
£X 

03 

Q. 
3* 



15 ss* o 
r- ^ CD 



SI 



g I 



CI 

o 
c 

Gi 



5 E- ^ — ^ 



■Is: 2 



H = = =• 



lis- 



I 



1 

5 



a 6 
03 □ SI 



1 i 



3 i 



I 1 2 
1 S 3 



3 H 



ra ft> 




rs Cl-^ 




i 1 2 






i 

E. 


□ 
















i i- 




- 1 













W 3. 
3 S 



?5 a. 



In" o 



3 3 



ST- = VI ttJ 

I S ^ N 

= i i 
s i = 

111 



If 



SZ. S3 

■ i 



1^ 

cs. o 



e3 ^ 



5 



rs' " 
a -a 



1 1 



3 ?r 

O Jt 



^ >• ^ 



^ I ■ I 

O- 

ifl 2 n 

cr o o 



i 3 ^ 



153 C 



2; 



§ 1 



3 



E 3 



c; ~i 



3 K 
■a 

if 



5 



i 9 ^ 



3 § « £^ 
— a CJ 'I 



0 E 

— 1 ~ 

0 O o 

?^ ^< s 

<5 O ^ 

? ^ = 

§ ^ I 

1 ° e: 



as 



o 
CO 

-z. 
c 



o 

> 

o 



1^ s 



- g 



i1 



§• s 



5^ 



an 
c 



-5 



1 i 



°^ E 1 5 
=i u >: e H 
g § i 1 I 



1 



^ tT S" 5S w K 



l.i 



E o 

i 1 

ej E 

■r- H :5 



CO 



u 

a 
u 



^ 3 



I 



i s 



*3 *i 



I- ► V -5 

^ ?t 



3 £t 2 

1 i 



•Ifi- 



■ c 
: 3 



•SI 



2^ 



CL. 3 

5 s 



3 sp 



I o C3 3 a — 



_ ra 
E= 



^ > 



s ■ 



E 



2 



li fe-*2 

- § i f 
g g 



-i I 



11. 



C3 ^ 



"5 -a 

CO u 



3 3 



ay 
E 

X 
cn 
o 



« w 

^E 

Cm;; 

2 1 a 

lis 



i 

3 
E 



•§ 1 

13 £2 


MS 
^ 


Others 


shall 1 


s ^ 
s ^ 


M 

E 


o 

4J 
f.J 


irds 


£ ^ 

It 


tn 

CJ 

£ 

(9 


c 

U 

>i 
u 


Standi 



§ 2 S ^ 
^ ^ g 

1 2 g I 
- E g >. 

iiil 

3 ^ 
1 S ^ 2 

° o ^ ^ 

i ^ « ^ 



o -as • • 



« 5 
^ C "a 

u o a 

rt " 

1 s ^ 



Is i 

C2 a 5> 

d i5 t« 
o c 4t 

sin 

55 P 2 



« S5 ^ ■ 



E 

'E 

< 

c 

(0 

c 

"> 



o 
ra 
o 

£X 

E 

o 



11 
11 



a a 



CL. 



<u h ^ 
^ n ^ 

5^1 



I 

c: 
2 



2 = 



li 
2 i 



1 ^ 

2 ^ 

II 
if 

y E 

ra <i 

3 ^ 

cr 

§^ i 
g § 1 

*a: i= J 



BJ f5 Q 

cr H. 



3 « 



« ^ ^ 



3 i 



Eif <S 1 

CUT rj E3 

" " 

>. _ -V, 

i. ^ > 

^ ^' s R 



s-'S 5- o :i 



a c> u — 



CI. o. 
ft 



= ^ n 



5 5" 1 



' " " r? 



" a. 

2 I 

^ a 



s ^ § 



O P V! ° 

w ^ c r-- 

So ^ ; 

>iii 



St 5' ^ o 



S >g 



0;i 



I 



5^ 



r> n _A 

w c V -J*- 

5 I 3 - ^ 

2 S ^ ^' 

3 -9^ — 



i-i-S 

2 3-1 
1 § 



3 ra 



— 1 rs 



11 if 

q K eT 3 



o o — ' 



S a P 5 
1 n £ 



5^ ^ 



& £ 3 g 



^'1 r-r 



IS 

o 3. 

n ll ' 

"2 ^ ri ^. 



51 "r^ 
e: J?" ^ 

2 v: 



II 



3 <r 3 o 

EL c 



3 3 
1 ^ 



Sit. n 



^^ ri 3 



^ 33 

i I i 

a 



'I " « 3 

II i| 



R Ci 



Si O 



i 3 



ii ~ B. 

g i r 

^ O rj 

2Z B 

3 3^ 
« =^ 3 

2 3 CL. 
TO w r? 

" £ 
v5 



3 =; 

a* w 

SJ Ci, 

2 s 



o o 

S ~ T 

- " 3 

t|i 

5. i 



O 

CD* 

m 
5 

§ I. 

D is 

:3 ^ 

a 

£^ 

5"' 
5" 
5" 

CO 



n 



; -i ^ :z: ^ > 

' J? H 9 S. ™ ^ 



5 2 



. 3_ O " J2, 



I i 



S3 3 

^ 9 



S II 



« 5 " s 

g - 5 
1 i« ^ 

:3 n ^ - — 


S 1 


SI O CJ 

1 5' 


in S 


o m 

cr 


< 3 • ■ 

g 3 3 
1 § « 

jfi S' 


^- 13 

f: ^ 

12. 

c n 
o ^ 


3" ^ 

= i 


or D O 

SSI 

c ^ 3- 


if 

<" 


3 

5 i 


" ° 
5 d o 


d 

i 

O" 
rj 


S a. 

f» K. 
r> 


31 ^ £. 
3^ 


r> 

5' 

us 


§1 
s 1 


0 w 3 
^ « = 
M a ^ 

S3 

1 i 




o ^ 
o ~ 



ST O 



^ 3 



^3 cj 



III 

=! a 9* 
o 3 Jj 

S M rt 



E 3- 5 



S o 




i. 



a. 



1 i 



52 



^ 3 



a. HJ o 



S & ~ 



—i 



uS 



a g *£. fi " 
5? " 3^ 

° 3 " 



ll 


£1. 

U 


o 
o 




t 


5' 
m 

i 


Fj' 

ft 

Q 


id fumisl 


s 

s 
a. 

Wl 

O 


5* 

e» 


Ft 


n 
f 


1 

a- 

rj 

*^ 
a 




3 

E* 










a' 




i 




1 
1 



o 
o 



O 
O 
Q 
O) 
0) 

3" 

O 

i* 

3: 

& 
I 



E 

(i> 
o 
o 



CD 



u 



I 



e: 
E 
o 

> 



3> 



§1 

m o 



s a' 

il 



C - 

a w u 
5 ^ o 




— CI 



3 C 

§ I 

il 

-a — 

a ^ 

ij — 

If 



^2. 

.a =t 

= E 



E 
c: 

I i 
§•2 



3 2 

>. c 



ft* H 

OP 



" ^ o 
es; p u 



c 

o 
I 

(A 
C 

c 
"« 
tn 

lU 

o 



i 5! 



3 E 



5 3 



a a 



. « 

if 

1 § 



^ I 



■3 



-a 



^ c 



:2 S 



CO flj 

K S E 

6 2? 1 

o ir 

Si o ? 



C3 J3 



•3 'g 



9 



-a 



« ^ s 

c 2 i 

„ c 

J3 

a = " 



•2 11 



i E 

u es 



C 5 ej ^ 

c Si =^ " § 



.as s 



3 ^ 



3 



■a 1 



I I I 

o "* 1 

o « i: -t3 



i5 4i 



3 r: 

cr eo 
Ed 



" ** c 2 



c: 
O 



c 

(A 

u 
o 



e>4 



I E 



S em 
dm --n 

o < 



1 I 



la 



-2 'a "sr 

— M & o 

"3 T- 1=5 « K 



a e> 

si 



2? 

s 
p. 



o " =>■ 

X 3 g 



=1. n 



3.1 



^ ?5 



3 ~ 



7= S - ~ o " 

J " 5 ^ S 

:3 ci.. 5: n JT 



o 
■ cr 



2 <3 — 1 



3 ;5 9 



^1 



3 

|i 

P. pa 



^ y Z t 
S. n M 



! I: s I i ^ 

^ 5? 5: 



^ ^ S ^ 'H. 

§ 5 £ 

^ i ^ 

1 ~ i s 

a ^ b. € ^ 
n ili & 

It! I 

i 3 ^. 
^ -1 ~ 

i ^ ^ g 



^ c "-^ 

^ 1: § I 



8^ ^' 
n rs w ™ 



t*S ""J 

5s o O 

£^ 5^ 



!f 



' o 2 0 s s 

o o ^ ^ P f? 

-3033= <^ 

o J3 g 



J? I 



c o 
n " 
3 



o a- I; 



n 2. < 

^. o E 
I? ^ ^ 

Ml 

E =f — 

•=3 2 



g ^ 

= I 3 

i a o 
or ST 

I la 

S f§ » 
St =: 



3 -t3 O 



^ =i- 



3 



J3 -5 



I. 2 > -A S. 



I, ^ 

i I 

I w 



5 g 



^ 1 " 



it 



a n 

5 



1. 3 
a. i 

I i 



o rj 5 ^ - 
^ crs o. iir » 
HI £? ^ a — 



3^ 3 
3 



i I 



' £5 fi ?5 

3 Si £S 

3 S. a « 

3 ? 3 o 

1^3 = 

o -3 El *rt 

B 



rt. «• E:* n 

Si d. 

z 



C2 
3 



^ 3 



" 1 2 



3 3 



3 



(JO 



5 



p 

(D 

n 

0) 

E. 
o 



it) 

IS 

CD 



o 
o 

ui 
o 



"^^f? H:3JSS3 
"3 o £i. a. 



a 
n 



10 



to 

c 

Ed 



CI 

x: 



— . a 

(A 
C 

> 
< 



g 

— > TD 

Si t3 

tJ CS K 

^ J 



■3 ^ i 5 g P 



^8 



if 



^1 



J O (S 



<3 

^ J3 



tlpltli 



O O Q 



I V . O < 



C1.0 



2 ^ II 



< 

< 

11 S g 



o v; VI o 

*^ E r^i a,, o 
u 3 I- C m 

s| Ik o 



a" K & 

= — ri Tj 
S n E a :^ 



rB E 
II 



a -S3 



"Spa 



S i3 ' 

t i - 



; § a-i 

I s: {J » 

C = 

• ^ '-1 o 

; o < u 



3, y 



= 2-5 

i l'^- 

o4 ci B - 



2 

a 

3 



O 

Si 



1-^ 

w 2 
« E 



1 " 

I 1 

:S 

< S 

O -33 

3: S ^ 

"a 3 >. 



13 



.11 

ii 



II 



O tJ 4> C3 

^ 3 «-> n 
S c ;i 



*> c: 



"5 :2 



E o 



•5 I 



-3 - " 



5 > t_ ~: 



S K ^ ^ 



2 C 



1^ 



•2 = 



Ill 



!il 

2 o c 
^ to 

11^ 

U O M 
U «J 
tJ " *" 

ago 

^3 K 

.££ S H 
!«: ^ 

n <j y 
u ^ *- 

i>.^ 

li ra c; 



SI 



cj p (SI p -i 



K S P 

cr rs SS 



£2 — c; 
3 3 

«n 



^ 2 



• CI. 



3 r 
T-i 



ii 



3 t 



II 



=: 5: H 

♦ • * S h:s 

o ri. K -A o 

o 9 — Tj rs 



Q? « 

3 :i 2 - 



^ ^ 

M o 5 



Sals 

pa 3 £2 sr. 



II 



3 a. 
? S 



^ 3 

— a 



II 

*™ o 

~ 3 



=1 s 



i 2 =3 . 

1 S SH. 

= 3 

o ^ 
o ^ 
" 

3^ 
rt 5 
3 ^ 

U p 



□r 



ST " 

5 Sii 
^ 3 



o 
o 

< 



o 

=3 
O 

O 



■1 I 



u g. 
PI 

O =3 



s> 3 



o 

o 
o' 

3 

















_j 


or 


1 










g-3 


3 


■a 0^ 


m 


la 


CQ 




*p 




3 


vt 3 
^ Ci. 


<D 
3 


8 t 



1 



.§"1 

I 

rt Of 



CO 
CD 

3 



Co 



w n .*4 -A ^ 

3. cr " W f3 

m 3- la. Si 

2 c ■ £ 

3 f? cj n 

=• 3 " 



11 



5. 3 » 

2 §3 



3 



I 3 



5 ^ 



-1 o 
3 ^ 



ftj - 

o 
n 



D) 
D 
O 
Q 

O 

—1 



3 5 



3 3 

3 



I 



E ^ M 



Li o 

Ii 



o 3 

rj < 



r 

3 



a. 

f3 



" « n 
: § 3 5 

s ?! 



3t » s 3 

- i ^ ^ 
^ 3 § s 

8 g " a 

HIS, 

3 S cr 2 

iP> in ff> -1 



pi' =r X. 

^ ~ ^ 

nr. o 

rj 3 



S2 



^ 3 
g 3. 3 
^ « S ^ 

IIS 

is S 



> 5. I 



S s ^ 
g ^. 3 J 

i.§ II 

r> If — 1 
^ " 



^3 2 



■i S 3 



5 G 3 

Z ^ " 
003 

i'l ^ 
S3 a 

8 « i 

P w; « 



Si 

5 0 



i3 ?r 

II 



2 rj 



- s 

^ o 
" 1 

I f; 

il 



= 3 fs =3 
S ^ 2 



i 3^1 



3 -a 

"3. 3 " 



^1 i 

r: 



1"^ 



S vt" 
3 3 

a. CL-. 



m 
< 
o 

3 

3 

3 



3 

o 



11 



I i 

a" §■ 



.3 « =^ 

" ^ 



.2 = u-S 



-= g y s r 



3 s s 

g - - 



is « 



S 3 



< > 



"Is: 

« " ^ 



5i| 



^ .2 H 

llli 



•I ^ 



" S O " 



t: a ^ ^ 

^ ^ -3 o ^ 

•i ^ i - 

9 y G 5 



1 I 



5 

D 



5P y ° > 



i= i;^ — 



2 - 



i1 



So" 



O 



1 § 



^ o ^ ex 
13 yi cj 



e ^ «s 41 «. tft = „ 



a i 



« 4> o i* 



S — t2 ' 



52 ^-s 



C "SJ 

S i 



till 



p 



(0 

o 

tJU 

E 



o 

CO 



I- 5 

Cl ^ 



•5 



u 

I 



il I 



CI tin 



it 

21 



„ E I 3 

ri a> S3 SJ 

^ 13 ^ C 

C2 U i> u 

ti ^ JSt JS 



tl 

£ E 

IS 



c 2 

i § 



a £i « 

;< c ^ 



52^ g-2 



i i 



1-2 



-X3 =J 



c» 42 SP o 



o 
cs 

I 

a. 
eg 

1 

HI 

tn 

■a 

J 
<j 

E , 
c 1 

i i 



11 

i> g 

CO 



E 



o 



2^5 
E 



^1 i 



to 
c 
o 



c 

CO 



111 
^ i 

S S g 
J g 1 



15 O 

« ca o 
» .E E 

I i § 
•11 i 

o o 53 
u u 

■i S 3 



o E 



Sc. 
^ E 



§ o g ? 



O tn " 

! Hr? fc: E 



^ ^ 5f 



c: Tl 12 E ■ 

a i> •« » 



3 i 



ft 1 s §■ 

" 4J E -S!! 



"3 o ■« g 

« Ji — ° 

tJ .2 J ' 



•ZJ a u c 



" o 5 



^ S S ^ 



-3 ^ 



" i " 



9^ 



" c: ? 



12 a d 



tl — 



g oL =^ «^ S 

ill II 



2 



i 142 



S3 o 



as 



S S S ^ -y 

O O O CJ js; 



§ - . 

St u - 

^ E 



52 e 3 a 
• • 1 --S I 

o K E 

ai 8 



I 1* t> VI S 

; j= j= «J ■ 

I — G - 

' Isi «rt 

tl g s ■ 



^2 



» IS o e £^ 

la g M 



E ^ 2 



" 1 ^ ^ ^ I >i-| 



J IB o c 
1. '« .S 



^ i-* ca o o 



5: 2 E 

.i>^ -13 



5^1 
^ 4> e 



a ^ E 
*i S E 
S J £^ 

2 w» 
2 SI 

ej S5 ^ 
« O w 

1^1 

S 3 "2 



g K § 
^ E 



2 S -S 

I S o 
§ o ^ 

i 



L> IS 

o a. 

c: u c 

« ^ t 



111 
1^1 



"2 c- 

^ S s 

J- S 

^ cq d 

S ° ^ 



j ^ 

' ^ E I 

o ^ 



cri 



S § " I i 



